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URGENT SURCiERY 


vor.UMi-: II. 


SHCr/ON / '[I.—GE.\'irO-l RJX. lRY ORGANS. 


COLPOTOMY. 

I X certain reirn'iiicvinc pnndcnl accumithilions iiiiincdiatc oN'acuatioii 
by tlio va^:»iT)al route is a very useful and, at the same time, very 
sim})le procedure. 

Of course the ui^iciicy in tliese conditions is not coin])ara])le witli that 
of a strani^ulated hernia, nor with the cataclysmic lnemorrha,t^es whirli wo 
have* jaeviously exmsidered. Still, the oj)eration is not less necessary, 
and as it is very desirable that it slioiild be done well and (piickly, it 
reijiiires our consideration. 

C' ASK I. A woman, 44 years of age. was brought to us at. ba Ihtie, in 
September. For five weeks she had been suffering from aVidominal pains, 

radiating into the iliac regions and loins, whU li had compelled her to gi\'e up 
work ami take to bed ; since then, however, in spite of treatment, the ])ains hail 
increased, and the condition had been aggravated by the development oi con- 
stipation. abdominal distention, and occasional vomiting. She was pale, her 
features somewhat jiirndied, and the temperature rangetl l)etw(?en loi'-’ arul 

'Hie abdomen was soft. Jiowever, at least in the greater part of its extent, 
though somewJiat tense and resistant in the hypogastric and left iliac regions. 
On x aginal examination, the ( ervix was found to lie pushed strongly torwards 
and to the right : behind and to the left it was surrounded by a large and 
exlremely tender swelling, soft rather than fluctuant ; rectal palpation showed 
cpiile plainly that the mass occupied the whole of Douglas* pouch, and on bimanual 
examination, flm tuation was very definitely obtained tictween the hand placed 
on the abdomen and the finger in the vagina or rectum. 

'riic mucous lining of the vagina was swollen and axlematous, and on direct 
inspection, with the aid of a speculum, the mucosa of the posterior and left 
laterftl fornices ap|)cared as a reddish swelling, not unlike, apart from differences 
in size, the swelling of the gums seen in cases of dental pcrio.stitis, 

A large retroAtteYine abscess, bulging into, and accessible by, the vagina, 
was tile •cjuitc evident diagnosis. .1 made a preliminary puncture witli an 
as|)irating trocar (I should not do that now. but it was my first coljiotoiny) and 
witlvlrew some pus : then I incised the posterior fornix, transversely, at the 
centre of the rcddisJi swelling just mentioned : I opened, almost at once, into an 
VOI.. II. 1 
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abscess from which at least a pint of pus escaped, and my finger entered a huge 
retro-uterine cavity, the bottom of which 1 could not reach ; after free irriga- 
tion with sublimate solution, I placed a mesh of iodoform gauze in the incision 
(nowadays I always use a drainage tube : we shall sec w'hy immediately), and 
packed the vagina lightly. The fever subsided at once, and the patient 
recovered without the slightest complication. Twenty-eight days later she 
was discharged from hospital. 

C.Asi*: 2.~ -A woman. 33 years of age. had suddenly been attacked eight 
days previously with .severe pains, which she likened to colic ; the pains 
became more and more acute, and were situated particularly in the right side 
of the abdomen. The temperature varied from loi^Mo 102^ : in the lower 
part of the abdomen, on the right side, a tender infiltrated thickening could be 
felt extending into the pelvis. 

The vulva and vagina were mdematous ; behind the cervix, which was 
displaced forwards, and could only be recognized with difliciilty behir.d the 
pubis, a large, indefinitely-rounded iiutss could be f(.*lt, projecting under the 
layer of (edematous tissue, fiiictiiating, although very tense and extremely 
lender. 

Posterior colpotomy was i)crformed : I evacuatcxl a large cpjantily of grumous 
fmtid pus, and penetrated into an irrc'giilar cavity, at the bottom of which i 
thought [ could feel the sinuous outline of a thickened lube, .\fier irrigation 
with boiled water, a large drainage tube was placed in the cavity, and the vagina 
packed with gauze. The patient lelt hospital, cured, twenty days later. She 
has since been seen by my friend and former student, Dr. f'onviclle' : she is in 
good health and working. 

Tlie following case de.serves sjiecial mention, in that an enormous 
retro-uterine abscess, wlhcli had developed witliout fexer and without 
inflammatory reaction fnst aitracied atienlion hy causiiiy releniion of mi my 
and indeed onlv indicated iis exisience hy sipis of compression. 

Cask 3.- "fhe patient w.is a woman, .some (>0 years of age. who had 
previously alway.s cnjoyecl g(X)(l health, and who had for three days been imalile 
to pa.ss urine spontaneously. The medical man who had been called to see her 
had, with some difficulty, emjrtied the bladder by means ot the catheter, and had 
discovered a large tumour filling the vagina. On separating the very (.edematons 
lips of the vulva, the posterior wall of the vagina was seen to be raised up into a 
piominent rounded swelling ; on following this swelling upwards with the finger, 
it was found to occupy the entire posterior vaginal wail, and above, it tilled and 
di.stended the ]X)uch (jf Douglas ; the cervix could not be reached, the bladder 
was pushed far forwards, and a catheter, to enter tlie organ, had to be 
passed almost vertically upwards, 'fhe largi‘ mass could only be detc'cted 
with difficulty l)y abdominal palpation, because of the thickness of the wall : 
but was manifestly fluctuating. .1 incised it by the vagina ; more than two 
pints of brownish, (^douilcss pus escaped ; as the cavity emptied, the uterus 
descended and resumed its normal ])osition ; the same evening tlie patient 
passed urine naturally. She made a rapid recovery. 

W’c have, therefore, a first group of very definite indications : a retro- 
uterine abscess bulging into the posterior fornix, associated with acute 
pain, some fever, and sometimes with oedema of the vagina and 
vulva. The route to be ado[)tcd for tlie purjHjse of oj^ening tlie 
abscess is indicated by the situation which the accumulation occiipies, and 


‘ A. ForiviolU*. Comiderations sur U tniilemcnt ties suppurations el des hemamciles 
pelviennes par la eolpotomie poslerieure^ suivie de drainage. These de doct., No. loO. 
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by the swelling which sliows itself behind the cervix. Whatever the point 
of (lc|)arture of the abscess may be, whether it has originated in a diseased 
tube, from an old-standing abscess in tlie broad ligament, from a suppurating 
ovarian cyst, or is due to suppuration occurring in a pelvic luematocele. the 
treatment remains the same, and as we shall see, a col])otomy in urgent 
conditions ought, above all, to be a simple operation, consisting in tlie 
silnple incision of an abscess. ^ 

W'e have just mentioned suppurating haematocele. As a matter of 
fact, in cases of i)elvic luematocele the indications for early operative inter- 
vention are usually produced l>y sup])uration and its associated symptoms, 
l.'sually it will be possible to obtain a history of a sudden, more or less I'jain- 
ful, opset of the troul)ie. some days or weeks previously, after a jXTiod of 
undoubted amcnorrh(ea. or at least of menstrual irregularity ; commonly 
a bloody uterine discharge will liave iKTsisted since the beginning of the 
illness, and \’ery often the intra-abdominal lesion — tul)al abortion or rupture 
•-- has, on a su])erlicial examination. l)een taken for an ordinary miscarriage. 
But fever appears, the |)ains become more acute and lancinating, and 
associated often with rectal tenesmus and a discharge of glairy mucus ; on 
N'aginal examination, a large retro-uterine mass is found bulging into the 
])()sleri()r fornix and ])ushing tlie (edematous jiosterior vaginal wall more 
or less downwards. At the stage now under consideration, the condition 
is sitnjily a blood abscess, a suiipurating haanatoma, and nothing more ; 
lor tliat reason, incision and drainage by the vagina constitute the pro])er 
line of treatment. 

•lUit even in the absence of suppuration some wry large tense hamato- 
celes, whicli have been in existence for some lime- may give rise to pain, 
signs of compression and j'leritoneal reactions, and in such cases evacuation 
by the vaginal route, as soon as ])ossil)le, constitutes a satisfactory and 
easy ()]ieration within the powers of any practitioner. 

Of course this pnxTdure ought to be re.stricied to Ibe encysted haema- 
toceles which bulge prominently into the vagina, which, in a sense, 
present themselves naturally by that channel, and cannot be considered 
as a methtul of choice under other circumstances.’’ 

l.ater on we shall study ('ertain serous accumulations in the ].)ouch 
ol Douglas, due to pelvic peritonitis, in which simple evacuation through 
a vaginal incision is followed by rapid disajipearaiice ot the s\-mptoTns. 


^ 'riicn'fniv* it can diily unsalisfactury results in oas(‘s of diffuse pc'h ie suppuration 
with iuullipl<‘ po<*lvels of pus, as has Iummi shown l>v jean il' Uorln'C'ourt in his tlu'sis, “ Dt- la voic 
sans hystercctamic, indications^ ri'sultats ofH'ratoircs'' 'rin se tie doct., rooo. 

“ On the other hand, the vaginal route is not adapt('d for the. treatment of the recent tuba 
ruptures with severe lueinorrhagi*, of which Wi‘ have already spoken, nor h.einatoceles with 
nTurriiig h.einorrhages ; to put it shortly, it is not snitabh* for the treatnu-nt of any e.ases in 
whifM^^lhe tdTused blood has not been converted into a definite, well-i‘ncysted ha-matoina, from 
the walls of which bleeding has ceased. 

We cannot enter into a discussion of the comparativi* values of the abdominal and vaginal 
Tonti's in the treatment of pelvic h;einatoceles, or more }>recisely, the Ineuiorrhagic effusions cine 
to rupture extra-uterine gestations. Here we are speaking only of encysb il accumulations 
v)f blood in Doiiglas’ ]><»uch, bulging into the vagina, developing definitely in that direction, and 
displacing the uterus, bl.idder. and rectum : colpotoiny in such cases consists in a simple incision, 
and Itiay l»e rendered immediately neci*ssary by the appearance of symptoms of painful com- 
pression of the pelvic organs. 
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Operative Technique of Colpotoxny. A uterine vulselhun 
forceps i), a ])()sterior vaginal speculum (F/g. 2), a scalpel, 

long scissors (straiglit and curved), a pair of vaginal dressing forceps, a 
T-shaped or an ordinary large-sized drainage tube, and some sterilized 
gauze for the linal packing : this is everything necessary for the jut- 
formance of a colpotomy. 

Wdien the operation consists simply in opening a large prominent 
accumulation, it can be fpiite well performed with vulsellum forceps, a 
scalpel, and a drainage tube ; but on the other hand, in the less simile 



/*■/?. i. -rttrine vulsellum -• l’<)stm«ir viiKiiial Fii;. {. I.onji pressurv- 

lorce])S. sjK-LMiluni. lMrctrj)S, 


cases where the fluid does not lie quite so supcriicially. it will be well to add 
two or three ])airs of long forccj)S (Fill. 3) to the instruments mentioned 
above. Of course, the irrigator, with its tubing and glass cannula, all 
lu'operly sterilized, should be ready at hand. 

General aiuesthesia is advisable : if the operation consists in a simple 
incision of a pointing abscess, an anaesthetic may be dispensed ^witli, or 
local anaesthesia by means of cocaine may be sufficient ; but. as a general 
rule, it will be better to give chloroform or ether, as the operation ..will 
thereby be greatly facilitated and more satisfactorily performed. 
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Have the patient placed in the gyncccological ])()siti()n witli the thi^dis 
well flexed and separated, tlie loins and the upper ]jart of the trunk a little 
raised, and the \'ulvar region at a sufficient height to enable the operator, 
when seated, to work comfortably in a good light. 

'Hie vulva is shaved. Then, the perineum, the upper and internal 
surfaces of the thighs, and the vagina are waslied with soap and water ; 
two fingers covered with gauze, and introduced into the vagina, will 
scrub the walls of the canal, the fornices, and the cervix. The mechanical 
cleansing may be completed by gently brushing the vaginal walls with a 
narrow, long-handled brush, followed by free irrigation witli warm boiled 
water ; the external region is bathed with sifirit and etlier, and linalh' 
with boiled water, and then surrounded by four sterile towels. Tlie 
operation area is now readv. 

Introduce the si)eculum, which will be arrested above by the ])r()jecting 
swelling, and gently de|)ress the posterior vaginal wall ; the cervix will 
then ^ome into \’iew : at any rate, even if it is displaced far forwards, its 
^)osterior lip ina\' l)e sufficiently exposed to allow of it being seized and 
diawn down a little with the viilselhim forceps. 

It is alwaxs a good plan to make sure first of all of the cervix, not so 
much with the object of drawing down the uterus, which indeed is often 
impossible, but in order to fix it and. with it. to fix the swelling to be 
o|)ened. 

If no speculum is available, or if the disj)lacement of the os prevents it 
being seen, it may be felt for with two fingers passed into the vagina, and 
along them the fixation forceps will be conducted. 

*rhe swelling, or at least the area in which the incision is to be made, 
will now be visil)le. The a])pearance of the })osti‘rior fornix is. liowever, 
not always the same. Sometimes a large rounded prominent “ l)oss 
])resents itself behind the cervix, and descends for a xariable distance 
on the posterior vaginal wall ; under the thinned, red mucosa the tense 
abscess, ready to burst at the least touch with the |)oint of the knife, 
can l)e felt very definitely ; tliis is especially the form in whicli large 
suppurating h;vmatoceles present themselves. At other limes the ])romi- 
nence is less ex ident : the cul-de-sac is flattened out, but there is no 
bulging, and a thickened and (edematous nuK'oiis membrane separates 
the finger from the deep-seated fluctuating mass. 

'I'he ()])eration. sim])le though it is. demands care in its performance ; 
some easily fidlowed rule; will prevent the operator going astrax'. what- 
ever the type of the lesions may be. 

Never attemj^t to ])uncture the sxvelling directly with the knife, 
even if it is ])romineut : incise the mucosa first, transversely from 
one lateral fornix to the other, close to the base of the cervix 
[VUik J ) : do not encroach too much on the lateral regions, xvliere the 
important vessels are. situated ; in mx' (^i)inioii, cx^en xvheu the sxvelling 
is more prominent laterally, it ought still to be apiuoached Iroin behind 
through Ihc i)()sterior fornix, since in that xvax' it can l)e reached xvith the 
gre^^test facility and xvith the least danger. 

Draxv the scalpel gently, xvith its cutting edge directed forxvards, fi'om 
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one end to the other of the incision, and thus divide the remaining thickness 
of the vaginal wall : push back the posterior lip of the incision, which allows 
itself to be retracted without difliculty, and the lower pole of the fluctuating 
swelling will be exposed. 

'riic completion of the operation is now the work of an instant ; indeed, 
in the case of large abscesses and large accumulations of blood in the pos- 
terior cul-de-sac, the whole thing is done with two cuts of tlio knife : the 
mucosa is incised, the swelling punctured, and tlie opening enlarged by a 
movement of the linger. 

In dealing with rather more complicated cases it will be useful to 
deline the various stages. Any of the following conditions may be encoun- 
tered * 

(-1.) Once the mucosa is incised, the tense wall, blackish, purple, 
yellowish, or dirty grey in colour, of which we have just spoken. 

is seen (f /g. 4) : the puncture ma>' 
])e made learlessly, with the pf)iiit 
of the knife directed from behind 
forwards ; or again, a small o|)ening 
may be made with the |)oints of the 
scissors ; and as soon as tlie pus and 
l)lood begin to esca])e, the closetl 
blades are passed through the open- 
ing and then withdrawn widely 
open. Allow the stream of fluid 
to escape, and then, seizing and 
retracting the jiosterior edge of tlu* 
incision with forceps, cleanse the 
cavity with swabs in holders : if 

FW 4.--CnlpoU.my:abS.e..h.l.0UKh.,-,xmch PUS is tllick' aiul floWS hadlv. 

ost tm*). carseai)^ disiendiiiK tlu* posterior iiecessai'y to irrigate the 

vaRinal wall. (A) Abscess cavity exteinliiiK up . , 1 ' , 

hchiiul the uterus aud downwards into the recto- CaVltV Wltll boilecl Watci' ; i^llt 111 

x.iRinai ^tptum. pressiii’e should 

be employed. 

In the case of a haematocele, even when siip|)iirating. the bottom of 
the cavity is usually occupied by a mass of clot which may need breaking 
up with the linger before being extracted ; caution is always necessary in 
clearing out blood cysts, and any rough treatment of the inner surfaces of 
the walls must be avoided, particularly if red blood is seen to be mixed with 
the clots. 1 

' We have had, in common with other operators, tn encountcT a somewhat alarming diffuse 
oozing in these cases : in a woman, 34 years cif age, after the removal of an enormous iil'ass of 
clots, a fmtus of about four months, and a large (|uaritity of placental debris, red blood appeared, 
corning apparently from the e.xtreinc upper part of the cavity, and the bleeding was so profuse 
and persistent, in spite of irrigation with very warm w'ater and compres.sion with tampons, that 
I prcjiared to perform laparotomy : Imw'ever, firm packing ultimately controlled fne ha?rnor- 
rhage, and the patient recovered without further trouble. 

Plate /.—Posterior Colpotomy. The ijosterior speculum is in pu-sition, the eervix has been 'kized 
and drawn forwards, and the vaginal iiiiicosji incisetl : the abscess is h(?ing opened with the scalpel. 
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When a retro-uterine abscess has been opened, after the evacuation 
of the pus and irrigation of the cavity, it is always well to make a careful 
digital examination of the inner surface of the wall for the purpose of dis- 
covering and opening up any diverticula or secondary accumulations which 
may possibly exist. 

This measure is not, however, free from danger, and ought to be carried 
out with caution ; as a matter of fact, once the j)rincipal accumulation is 
emptied the indications are in great part fulfilled. Further, with an abscess 
situated behind the cervix, the larger the abscess the greater is the likelihood 
that it is single. 

(B.) The incision of the posterior fornix is not always so simple as in 
(he cases of large accumulations we have just described. It may happen 
that when the patient is ana-sthetized and prepared, the large mass which 
had seemed so definite at the toj) of the vagina, becomes much less evident 



. 5 .— Colpoloniy : rctro-iilcrine absces'^ ( 2 nd 
tyj>e). Tile abscess causes no iiroiiiineiice f»f the 
luntlcrior vaginal wall. (A) Collection of pus. (R) 
Adhesions in the lower part Duiuilas' pouch, 
which must lit* separated to reach the abscess. 



Fig. 6. — Colimtomy : superficial accumulation 
of serous fluitl, deep aliscess (^rd tyj3c\. (A) 
Abscess. (B) Sertnis accumulation, which is o])cned 
first, and at the bottom «)f which the abscess will 
be found. 


at the time when the incision is about to be made : a thick layer of cedema 
underlies the vaginal mucosa, sometimes extending down as far as the vulva, 
and so masking any i)rominence that the mass appears to have become 
more deei)ly situated. 

Incise boldly, however, in a transverse direction, behind the base of 
the cervix as before ; the. oedema is itself a fresh and unmistakable proof 
of the near ])roximity of the abscess ; incise the vaginal wall close to the 
posterior aspect of the cervix, and continue the separation with the 
finger, never leaving the posterior surface of the uterus, which 
will form the best guide, and will conduct the surgeon surely and without 
danger to the pus. 

On several occasions I have worked upwards in this manner for a 
distance of an inch or an inch and a half — the distance always seems greater 
than it actually is (Fig. 5) : make a way along, and close to, the cervix, 
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separating and pushing aside the infiltrated tissues with the tip of tlic 
finger, or with the closed ends of a pair of long forceps working on the finger ; 
do not trouble about the somewhat free bleeding from the x aginal incision ; 
once the existence of the abscess has been settled beforehand, it will certainly 
be reached by this method. 

((■.) There is another possible condition, emphasized by M. Monod. 
and which many surgeons have met with. A colpotomy is performeS, 
in the expectation of finding pus ; the posterior cul-de-sac is incised, and. 
to the operator’s surprise, it is clear serous Huid, sometimes in ver\' 
considerable quantity whicli is seen to cscaj^e from the wound (F/g. (i). 

The serous fluid is 
not alone, however ; it is 
due to, and indicates the 
existence of, a secondary 
pelvi - per ifon ills ; higher 
up in the wall of tlie 
cavity which has just® 
been opened, a second 
pocket containing pus 
will be found, a jiyosal- 
])in\, an ovarian abscess 
(f7g. 7 ), tlie i)rimar\- 
lesion and (lie initial 
cause of the trouble. 
For instance : 

(» 

t.'ASi-: A young 

woman, some 30 years of 
ago, had snfterod for six 
years with a right-sided 
salpingo - ovaritis, with 
ocea.sional painful exaeer- 
l)ations.il 7 \ fresh and more acute crisis suj)crvcned, the temperature rose each 
night to 101^, 103'^, the pulse was rapid, the abdomen a little distended, 

although the tenderness was limited to the hypogastric region, partimilarly on 
tl\e right side. A vaginal examination sliowod very definitely that Douglas’ 
pouch was filled by a thick, soft, psciido-thiclualing mass, which extended 
into the right lateral region, surrounding the corresponding side ol the uterus, 
and wiis very painful on the slightest ])ressure : the uterus was fixed, although 011 
the left side nothing beyond a moderate degree of infiltration eould he detected. 

After a week in bed, and in spite of treatment (hot vaginal douehes, iced 
applications to the abdomen, milk diet, aperients), the local (‘ondition liad 
become worse : the abdomen was, how'cvcr, soft and ]iainless. there was no 
evidence of extension of the inflammatory process in that direction ; but behind 
the cervix the swelling had become more prominent and evidently fluctuating, 
while the persisting fever confirmed the existence of pus. 

Incision of the posterior fornix was indicated, at least as a prelimiiiary 
operation, the need for w'liich, indeed, presented itself with considerable urgency : 
it w'as performed under ether aiuesthcsia in the ordinary manner. After incising 
the mneosa transversely, and a thin fibrous layer underlying it, 1 oi^med the 
prominent swelling, w'hich I believed to contain ])iis, without any dilficulty ; 
however, it was serous fluid, w^hich escaped in considerable quantity, aijd I 
penetrated into a cavity w'ith perfectly smooth w'alls. 



/•'/i.'. 7. Ovarian cavity. (P) Tube thickt‘iic<i anM 

<iilatvd, but comparatively little allccted. (O) Ovary traiisfoniied 
into aSuppuraliiiR cyst. 
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Tliis was not cnougli to account for thcj symptoms, and on exploring Uic 
l)Ottom of this primary focus, i easily recognized a second pocket, about the size 
of an egg, tense, fluctuating, and with a rounded surface : it was adherent in all 
directions, and appeared to bo completely shut off from the general peritoneal 
cavity. With a pair of long forceps conducted along my finger 1 succeeded in 
seizing and tearing its lower wall, thus giving vent to a stream of pus. 'J'he inner 
surface of the cavity was nnigh. and bled readily; it was washed out with 
Iwjiled water and drained. 

\\q luid. tlierelorc, met with two different foci in succession : a focus, 
of pelvi-peritonitis full of serous fluid, and a deep suppurating focus 
wliich was siinidy a large j^yosaliunx. 

These cases are not uncommon, and their imj)ortance is \’ery considcr- 
alfle, since no benelit can be expected from operation if the second ])us- 
containing pocket is not found and emptied in its turn. 'Die evacuation 
of llie second ca\'ity, which must almost alwax's be done on the iinger. 
without any visual guidance, requires all the precautions we liave mentioned 
^aliove. • 

Another grouj) of cases requires mention, in which, after the serous 
accumulation lilling Douglas' pouch lias been evacuated, no deej)er-seate<J. 
purulent accunuilatioii can l>e discovered ; the uterine appendages, though 
undoubtedly diseased, are not the seat of any fluctuating swelling or aliscess : 
the pelvic peritonitis appears to be the sole active lesion ; and tlie 
acute symi)toms. particularly the pain, disaiqvjar speedily after col])otom\', 
even when no juis lias been found. 

('ask 5 . .A woman. 2 ;\ \'Oars of age, who had suffered for a long lime with 
alxlominal synqitonis, was admitted to the Beaujon hospital in the following 
eondition : during the previous day the pain had reappeared suddenly, extend- 
ing over the whole of the abdomen, but with greatest severity in the right sub- 
umbilical region ; the abdomen was distended ; the face .somewhat drawn. On 
iIh‘ first day there had been some bilious vomiting, which had since recurred 
from time to time : tlie pulse was strong, but ra])id (lio). the temperature w^as 
onlv : in short, we found all the signs of a fairly severe form of pehic 

peritonitis, 'fhe diagnosis was confirmed by the results of a vaginal examina- 
lion, wliieli showed that the uterus was fixed and that Douglas’ pouch w'as 
(H ciipied by a soft and very lender mass. 

I'he general condition remained the same during the following week, but 
the swelling lu'hind the cervix became more and more prominent : it bulged 
into the vagina, and beeanic definitely fluctuant. 

I p('rformed posterior colpotoiuy, and opened tlie ])rominent .sw'clling 
Avillionl any difficnlty : it contained eight 01 nine ounces of turbid serous fluid ; 
the ea\'ity w'as intersected by several .septa, and 1 could discover no other accumu- 
lation in relation with its walls ; it appeared to be l)Ounded on either side by 
the adhi'rent uterine appendages. 

.A drainage tube surrounded with gauze was placed in Douglas’ })ouch. 
and the vagina was packed. .After this operation, which we considered simph' 
a temporary palliati\'c moasuie. the pains ceased at once, the peritoneal syin- 
))toJfis disappeared, and the result appeared so satisfactory to tlie patient that 


Mt is iinpossihle to warn operators too stronf»]y of the risks associated with tliese deep 
niaiiipiilations, and this is why we restrict the applicalioii of the vaginal i»peration tocoinpara-. 
tiveK' narrow limits. When a posterior colpotomy ceases to be a sinii)le oj)eration, it 
iinniediateh' becomes very dangerous. 
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she left hospital sixteen days later, deferring any more radical treatment to a 
later date if it should become necessary. She was able to resume her work.' 

These cases sliow that there is a form of pelvic peritonitis with 
copious serous effusion, in which posterior colpotomy performed as an 
urgent operation, with simple evacuation of the fluid, can bring about the 
immediate disappearance of the pain, and the symptoms of peritoneal 
reaction, and thus be of very real beneiit. I need scarcelv^ say that this 
variety can only be admitted after careful examination and due verillcation ; 
in other words, one must always, after evacuation of the serous accunudation, 
no matter how copious it may be, make a careful digital examination of the 
wall of the cav'ity, and seek for the deep-seated pockets of which we have 
spoken above. 

Whatever the nature of the lesions, good drainage is the indis- 
pensable complement of the colpotomy, j)articularly when, as is most 
frequently the case, pus has been found. 

The drainage tube must be jdaced right to the bottom of the cavity, 
to the bottom of the second cavity in the cases where two pockets are 
superposed : ])rovision must be made for keej^ing the lube in proper posi- 
tion. for which purpose a T-shaj)ed tube is useful, and may, if necessary, be 
improvised out of two ])ieces of ordinary drainage tubing, but a simple 
tube will keep in place perfectly well if properly supjHU'ted by the vaginal 
packing. 

Apart from the cases in which a considerable oozing of blood renders 
some [)acking necessary, no gauze should lie placed in tlie cavdtv' : the 
drainage tube alone should be placed there, emerging through the incision, 
and .should be cut short at about the middle of the length of the vagina ; 
strips of gauze must l)e placed around it in (luantity sufficient to fdl the 
vagina but not tightly packed. 

When the temperature falls after the operation and does nut rise 
again, when the fluid has not been of a very septic character— the contents 
of a non-suppurating hiematocele, or the serous effusion associated with a 
mild pelvic ]')eritonitis for instance- it will be well to leave the vaginal 
packing alone for several days : it will be taken out on the fourth, fifth, 
or sixtli day, earlier, of course, if the temperature sliould furnish any indica- 
tion for doing so, and the tube removed ; after free irrigation of the vagina 
and the retro-uterine cavity, it will often be suflicient to simply renew the 


* Two other illustrations ; A young wcjrnaii, 25 years of ago. after a menstrual period, was 
attacked with very severe pains in the iliac region, bilious vomiting, and abdominal distention ; 
the mobility of the uterus was diminished, and the posterior cul-de-sac was tilled by a tluctuating 
swelling. Posterior colpotomy : I evacuated at least a pint of serous fluid, and penetrated 
into an incompletely closerd cavity, in front and to the sidt^s of which I could quite plainly feel 
the uterine appendages ; the left appendages were normal, while those on the right were pr(»- 
lapsed and adherent, the ovary being somewhat enlarged, but without any cyst, fluctiflrtiiig 
mass, or pus. A strip of asejUic gauze was placed in the cavity and tlie vagina packed. There 
was a sudden cessation of tlie pain and the other symptoms. Eight months later the patient 
was reported to be quite well. 

A woman, 27 years old, was tak<'n suddenly ill with severe abdominal pains aifll greenish 
vomiting; behind and to the right of the cervix a large tender rounded mass was felt, which 
appeared to extend to about two fingers' breadth above the pubes. Colpotomy and incisiyii of 
the retro-uterine mass : a very large quantity, estimated at abrmt a pint, of serous fluid escaped ; 
drainage of the cavity ; rapid and lasting recovery. 
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vaginal ))acking without replacing the tube, and afterwards to change the 
gauze and repeat the irrigation daily or every second day. \\1)en the 
cavity has been very large, and particularly when it is very deeply situated, 
the tube must not he removed too soon, as it is the l)est guarantee of an uncoin- 
jdicated, and sometimes lasting, recovery. 

As a matter of fact, colpotomy, in the conditions wliich we have just 
bt^en considering, ouglit to be considered as an emergency o])eration : it 
has given all the results that can fairly be expected when it has caused the 
subsidence of the acute and urgent symptoms which had rendered its 
])erformance necessary ; and. in my opinion, it is as an urgent operation, 
and in meeting these indications, that its value is greatest and least o])en 
to objection. 1 


URGENT CLEANSING AND CURETTING OF THE UTERUS. 

» 

'riie indications for immediate uterine cleansing or curetting present 
tliemselves in two conditions : - 

(i) In post-partum or post-abortum uterine infection. 

{>) In cases of uterine haemorrhage, due to partial or complete 
retention of tlie placenta or membranes after continement or miscarriage. 

We cannot here consider the question of curetting from the ol.)stetrical 
standpoint.- The need for curetting arises \'ery frequently, even apart 
frotR deliver\’ at full time. 

A })ractitioner is called to see a woman who has l)een ill for several days 
with alarming septic symptoms. She is pale, her features are pinched, 
the tongue is white and dr\', the pulse quick {120, 125, or more) and small : 
the temperature ranges between 101" and 104"’, and she has had se\'eral 
rigors ; the abdomen is tender and a little distended ; there is a fret id. 
blackish, or dirty-grey vaginal discliarge ; the cervix is found to be enlarged, 
and the os ])atulous, while the fundus of tlie uterus extends some distance 
above the sym])hysis, and there is tenderness to pressure in the vaginal 
fornices. 

On (juestioning the i)atient, the trouble is found to have begun with a 
sudden and rather profuse loss of blood, or at any rate that the other sym])toms 
had followed the bleeding after a comparatively short interval, and further, 
that the l)leeding had been preceded by a ])eriod of amenorrheea of variable 


' S(M' in thesis of Jean il'Merbecoiirt, already quf>tL'd, the indications fur culpotomy as a 
channel fur e.\pluratiun or drainage, or for the removal of pelvic organs, or as a sttq) in certain 
plastjp operations. 

* /\ rise of teini)pralure during the puerperiiim constitutes the princijvd indication. MM. 
Ihnard and Wallich do not rrconiinend curetting before the end of the third dav after confine- 
ment ; j)riur to that time tin y advise the use of intra-iilcTinc cl )iiches or continuous irrigation. 
“ If the temperature remains high and the pulse fast after ii primary intra-ulerine douche, 
curetting is advisable. Our experience has taught us that the )peration ought to be practised 
if a second rise of temperature occurs after the administratioi of an intra-uterine douche or 
after* the cessation of continuous irrigation.’’ (Pinaku et Walmch, I'raitement dc 1' Infection 
Puerperale, i8c)().) 
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chiration. The conclusions to lx; drawn are very simple : miscarriage, 
secondary septic endometritis, associated probably with retention of pla- 
cental del^ris, and the urgent need for curetting for tlie purpose of cleansing 
and disinfecting the uterine cavity in the best manner })ossible. 

Clinicalh’, this is one of tlie conditions most often met with. How 
often, especially in daily hospital practice, tlo we get a rei)etition of tlie 
same story. I'he condition occurs particularly after miscarriages in tlih 
first months of pregnancy, sometimes ox^'rlooked. and almost always 
neglected by a certain class of the j)opulation. 

In some cases the s\’mpt(Mns of infection appear at once after tlie 
abortion, or in the days immediately following, and these are usually the 
most serious cases. But infection may be delayed, and the sympb^ms. at 
first unobtrusive and usuall\' neglected, do not attract serious attontion 
until a variable numlier of days have elapsed. The same thing occurs 
after confinement, and 1 have repeatedly seen an ill-cared-for |)atient who, 
well or ill. had been allowed to get ii)i, brought to hos])ilal after fifteen, 
twenty, or thirty da\s. with fever, pain, signs of serious infection, bloody 
vaginal discharges, and a greatlx* enlarged uterus ; repeatedly in such cases 
I have removed large masses of placenta, indeed even the entire placenta, 
in a condition of putrefaction. 

Septic endometritis from retention of the products of concejition 
])resents itself with varying degrees of severitw from the mild initial form 
characterized simply by fever, uterine tenderness, and hetid vaginal dis- 
charge. through a series of gradations which lead right up to fatal septi- 
cremia. I need scarcely say that the single fact of a rise oljfemperaVuiv 
after confinement or miscarriage ought to arouse sus])icion, and should be 
followed witliout delay 1)\' the first step in treatment, an intra-uterine 
douche ; if that fails to bring down the temperature, curetting is necessary. 

I ma\' add that in the graver forms, where the infection exi)resses it.seU 
l)v threatening general sxmjitoms, curetting will very often constitute only 
one ])ortion of the treatment : repeated subcutaneous injections ot salt 
solution in large doses form an indis])ensable coni])lemerit tf) the o])erati\’(* 
measures. I could mention many cases where tlie free use of saline solution, 
administered in the ways we have already described, has appeared to nit‘ 
to be the chief factor in bringing about recovery. 

W’e have here, therefore, a first series of very delinite indications. 

Hsemorrhage, due to the same causes, provides a second group. ^ 

These uterine luemorrhages occur generally at two different jieriods 
and with \'arying characteristics : 

A woman, after having missed let us say- two [leriods, has a sudden 
flooding, and jiasses a great cpiantity of blood and clots. But*«the 


^ Here wt* ran only dral with tlu? complicated cases of placental retention ;i’\vhen the 
iniscarria^'t* has oceiirred in the i)resence of a medical practitioner, and the expulsion of the 
afterbirth is delayed, recourse may be had to various methods of treatment, im descrij)tion of 
which will he given here. In our opinion immediate extraction of the retained placeilta is 
always the best plan to adopt. 
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hiumoniuif^e docs not stop eiftcr this aj)parcnt delivery ; tlie bleeding 
j)ersists, sometimes indeed the blood escapes in a continuous stream 
from the \'ul\^a, and soon produces sym])toins of a dangerous degree 
of aiijemia. Hot douches and gauze ])acking have no eifcct ; as a 
matter of fact, under these circumstances such indirect measures are 
nv)r(‘ dangerous than useful. 

The following practical point must ne\'er be forgotten : if the uterus 
is bleeding, it is because it is not empty ; it still contains some fragments 
of the ruptured ovum, and it is only by emptying it that haemostasis 
can be obtained ; the necessary object may sometimes t.)e achieved by an 
intra-uterine inicctioii : more often immediate removal of the retained 


tissues with the lingers, or In* curet- 
ting. will be required. 

In another case, after a mis- 
carriage or a full-time delivery, the 
initial hiemorrhage is comparatively 
slight, but . the woman continues to 
lose blood in var\’ing quantities until 
she comes under observation, in a 
very anaanic condition, during a 
recurrence, of the metrorrhagia one, 
two, three, sometimes even four 
months after the onset. Here, again, 
the necessary tn^atment is clearly 
indiqated ; curetting, |)ertormed as 
soon as possil)le, re[)re.sents the only 
useful measure. 

In these cases it is not uncom- 
mon to find placental fragments 
which liave assumed an actual l)ol>'* 
l)oid form (F/g. b). 

Operative Technique. Either 
digital clearing or curetting will be 
])erformed ; each method has its 
own indications. 



Digital Clearing of the Uterus. - This is the method of choice, 
when it is necessarv’ to remove adliereiit fragments of placenta from the 
uterine cavity during the days iinmediatelx’ following a miscarriage or 
coniincment. 

No special instruments are required, but if the procedure is to be 
siiujAe, safe, and efficacious, it must always be considered as a real ‘‘ opera- 
tion ” ; and as such carried out with a definite method and with rigorous 
aseptic precautions. 

(ieneral aiuesthcsia is always advisable, and should only be coiitra- 
indi(^ate(l by the patient’s general condition. 

Whether amesthetized or not, have the patient placed in the 
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g^'FicCcological position, with the thighs supported by suitable apparatus, 
or by any available assistants, or secured to the bedstead by one of 
the methods previously illustrated. Shave the vulvo-pcrineal region 
and the upper parts of the thighs, and wash the whole area with soap 
and watei ; wash the vaginal walls carefully with soapy water ; a 
suitable brush may be used gently for cleansing the vagina ; give a 
large douche of warm l)oiled water, and then the actual oi)erative 
manipulations may be begun. Here, as in so many other conditions, the 
preliminary precautions constitute an indispensable part of the operation. 



I’in. n. Ck-arinit out the uU-rns with tlu; finuer. (A) huMin;; llu- anlniur lip nf ihr crrvix ; 

this forci*!):* is <»nly of use in soim- cases, (B) Index Hn^rr hooking out the mass of i)lacental tissiu-. 
(C) Adlicrcnt placental thsue. 


'riiere are two stages in llie operation : 

(1) To penetrate right to the fundus of the uterine cavity. 

(2) To separate and extract the placental fragments. 

I. If the miscarriage or confinement has occurred recently, and the 
cervical canal is dilated, ihe lirst step offers no difl'icnlty : and in any case 
when some ])art of the ovum is still retained within the uterus, the cervix 
always remains partly open and dilatable, and witli some persistence tlie 
linger can lx; passed through it. 

Apply the palm of the outspread left hand ovei the hypogastriiiin, * 
for the purpose of pushing down and steadying the body of the uterus ; 
introduce tlie right index and middle fingers, and, if necessary, a i)art of 
the hand, into tlie vagina, push the tip of tlie index into the more or less 


’ Covered, of course, with a boiled compress. 
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gaping os ; if one has to do with an abortion in tlie very early stages of 
pregnancy, or if the accident has occurred several days previously, another 
obstacle may be expected above ihe internal os, feeling like a narrow, thick, 
firm ring, which obstructs the entrance to the true uterine cavity. Some- 
times tlie partition may seem to be complete, and might lead to tlie thought 
that the tundus had been actually reached il the hand on the hypogastrium 
<1k1 not indicate that such was not the case. Push the tij) of the index 
huger against the centre of tliis dome-like partition ; on no account must 
any undue force be employed ; a slight screwing movement may be given 
to the linger, but tlie important point is to maintain gentle, steady 
central pressure ; often it will only be after live, ten, or i)erhaps lifteen 
minutes, that the resistance will be overcome, but witli ])atience the channel 
will always l)e successfully opened in the end, and bit by bit the “ sphinc- 
ter will soften and yield before the linger. Once the finger has readied 
the true uterine cavity, go right to the fundus, make sure of tlie iiosition, and 
then determine the intra-uterine conditions by careful palpation. Most 
Commonly the letained jilacental fragments will be discovered on the 
posterior wall or near to one of the cornua. Begin 
by separating the adherent mass from abo\ c down- 
ward b\' hooking tlie tip of tlie linger above its 
uiiper border, bring it down in the manner shown 
in Fig. (j, as it is freed Iroin the uterine wall. 

Make sun* that it is conupleielv' separated before 
attempting to remove it. If the cervix is wide, 
the fragments nia\- be extracted without much 
troufile with tlie index finger, or it may be possible 
e\’en to introduce two fingers into the uterus. If 
dealing witli a very largo mass or with the entire 
])lacejita. P. Budin’s excellent method of abdomino- 
vaginal expression may be employed : the right 
index and middle lingers are pushed up as high as 
])ossible into the ])oslerior vaginal fornix, and at 

the same tinu* jiressed against the posterior surface of the uterus, while 
counter-|)ressuie is exerted by the lu'pogastric hand on the fundus and 
anterior siirlace of the organ : in this manner the mass ma\' usually be 
expelli'd through the cerv ix. In some cases the liest plan is to break up 
the mass and to extract it in fragments with the assistance of continuous 
irrigation, which washes away the debris and at the same time stimulates 
the uterus to contract. 



10. Massof pliicTiita 
forniinjj a nsruilo-intlypas. 


2. II the separated mass is caught by the cervix and can be seen partly 
projecting into tlie vagina, its extraction mav lie completed by pulling on 
it gently vvitti suitable forccjis, but the use of forceps must be strictly limiled 
to sutfh conditions ; they should never be employed within the uterus. 
Even in the conditions rejiresentcd in Fig. lo, where placental tissue 
protrudes through the external (;s in the form of a blackish jiseudo-iiolypus, 
it ought to be removed with the fingers, not with forcejis ; the invisible 


‘ PiNARD and VVali.icii loc. cit. 
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intra-utcrine portion of tlie mass is always unexpectedly large, and to remo\'e 
it the finger must be passed into the uterine cavity abovT tlie upper border 
of the retained fragment, which can then be separated from above down- 
wards and hooked down out of the cervix. 

A copious intra-uterine injection of very warm l)oiled water is an 
essential j)art of the opeiation ; lastly, when the retained placental tissues 
are i)utrcfying and friable, and breakdown under the slightest pressure, it 
will be well, after as much as j^ossible has been cleared out wuth tlie finger, 
to com])lete the task by carefully curetting the uterine cavity. 

Curetting. — Indications for this are fairly numerous, and it is the 
method of choice particularly when there arc no large masses of ])lacenta 
retained within or adhering to the walls of the uterus, but where the uterine 
cavity is still enlarged and o])en. and the mucous surface is contaminated 
by tlie ])resence of putrefying membranous debris and clots, ('ureliing is, 
in fact, the ordinary treatment required in cases of ))ost-partmn or post 
abortum uterine infection. And, further, it is a inocedure which can be 



h'li;. 1 1 , ( )r(linary riircUi*. 

quite w’cll carried out in almost any surroundings, and which requires no 
complex equipment. 

A })()sterior \'aginal speculum^ (F/g. 2), a uterine ^’ulsellum foiTei)s 
a curette, (F/g.s. ii. 12, ij) a uterine sound, and an irrigator, constitute 
all that is necessary for the performance of an urgent curetting. 

These instruments, with the addition of a set of Hegar’s dilators, a 
double-channel uterine tube.- and a pair of uterine dressing forceps, will 
constitute a very complete outfit. 

The important iK)int is to have a good curette and a good, easily sterili/- 
able irrigator, provided with a glass nozzle of sufficiently small diameter to 
pass readily througli the orifice of the uterus. 

With regard to the curettes, there is anqde choice between tlie 
numerous patterns. The principal ones are those of Recamier-Roux, Sims, 
and Simon, and custom is the cliief factor in determining the clioice : for 
my own ])aiT I prefer Sims’ fenestrated instrument (F/g. 12) for curetting 
properly so-called, and a large ordinary curette (F/g. ir) for clearing the 
uterus of large masses of placenta ; and I think that a. medium-sized Sims’ 
curette and a large ordinary curette are all that .are necessary for an\' urgent 
curetting. 


^ Tt is often possible to dispense with the speculum, and to reach the cervix by dei)ressing 
the i)osterior vaginal wall with two fingers. 

- 'J his instrument is not indispensable ; iKrrsonaJly, we never use it. If tlie crr\ ix is 
properly dilated, a simple glass cannula, proi>erly handled, will fulfil all retpiirements. 
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Introduce tlie vaf^inal speculum, expose the cervix, seize its ])osterior 
lip witli tlie vulscllurn force])s, and draw the organ down gently t(^ the vulva. 

This is the painful step when a general ainestlietic is not employed ; it 
may be rendered more troublesome and. indeed, sometimes almost impos- 
sible, by jx?rimetritic lesions, recent or of old standing ; but it is quite 
unnecessary to bring the cervix 
very low down, iuid any forcible 
traction is to be avoided. 

'I'he cerx'ix is now ex])osed to 
view : in the cases under con- 
sideration it is often ga])ing, or 
at an\' rate sufficiently o])en to 
permit of the introduction of the 
medium-sized curette. It is not, 
however, at the external os that- 
obstruction usually exists, but liigJier up. as we Jiave already mentioned; 
•furtlier, it is advisable that the passage should be sufficientlx' xvide, 
not only to give access to the curette, but also to alloxv of the free 
escape of the material removed xvith the instrument. 

First introduce the uterine sound, xvhich will gix'e information as to 
the dimensions of the uterine cavity, its direction, and in some degree as to 
the nature of its contents ; the instrument must be slipped in gentlx'. 
xvithout the exercise of any force, nor with any screxving inox’ement ; 
if anv resistance is met xvith, do not ntiempl to force the instrument, but 
carry the handle upwards or doxvnxvards until the proper channel is dis- 
cox'cred ; there is hardlx’ ex’er any real difficulty in the matter. • 

If the cerx’ical canal appears to be narrow, if the curette does not 
enter [lerlectly freely, jirogressixe dilatation xvith llegar’s bougies ma}^ 
lx‘ emidoyed. ('leiierally s})caking. it xvill be sufficient if three or four sizes 
are passed, no undue force must be used, but it is necessary to introduce 
the bougies for a distance of 2 inches at least in order to make sure that the 
internal os is jiroperly dilated. The required preliminary dilatation may 
also be obtained by introducing the closed blades of a uterine dressing- 
force])s through the internal os and then xvithdraxving the instrument xvith 
the blades o]nm, progressively increasing the angle betxveen the blades xvith 
each repetition of the act ; but the dilatation thus ])roduced is less uniform, 
and if forced to have recourse to this method the ]X)ssil)ility of causing 
hssures in the cervical xvall must alxvays be ke})t in mind, and at each repeti- 
tion the points of application of the blades around the circumference ol the 
canal must be varied. The curette is then introduced, and the lurther 
steps vary according to the nature of the contents of the uterus. Push the 
curette in until it comes into gentle contact xvith the lundus of the uterus, 
the distance of xvhich from the external os has already been determined by 



' Of coiirsf, wluMi dealing witli a case in which miscarriaf'i* or delivery has recently occurred, 
and in which the cervix is widt‘ly open and the uterine cavity dilated, the uterine sound is t]uite 
unnecessary, and if badly handled may he a dangerous iiislnmienl : in such cases it is with the 
finger^the interior of the uterus ought to be explored ; and, indeed, in any case where it is 
possible, digital examination of the uterine cavity is always the f>cst method of investigation. 
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tlie uterine sound ; draw the instrument down the whole length of the 
posterior wall, pressing gently and without trying to elicit that famous 
“ uterine cry ” which ought not to be heard in these cases. A soft and 
friable uterus does not “ cry ’’ under the curette ; it is not the ear but the 
hand which must be the guide , it is the hand which will convey the ])eculiar 
sensation of scraping against denser, nua'c resistant tissue, and will enable 
the operator to recognize that the desired result has been obtained. The 
tracks of the curette should be made longitudinally from above downwards 
and close together over the whole of the posterior surface, then the curetting 
will be repeated in the same way on the anterior wall and on the right and 
left borders. The fundus and the cornua are the parts least easy to curette 
satisfactorily ; however, the difficulty can be overcome by drawing the 
instrument from one side to the other, or from before backwards ; it is 
also at these points that perforation of the uterus is most to be feared, 
particularly on the posterior wall close to one or other cornu.* 

It has twice happened to me. in the course of ciirettings ])reliminary to 
hysterectomy, to thus perforate the uterine wall (witliout any bad n'sult 
however), and in each case the perforation was situated at the |)oint al)o\e 
indicated. Although a perforation ma\' not l)e \'(‘ry serious when hyster- 
ectomy follows immediately, it would be a very different matter in a curetting 
perhu'med for septic puerj)era] endometritis, and the accident has iTi)eatedly 
been attended with disastrous results. ])articularly when the perforation 
has not been at once recognized. - 

It is advisal)le, during the curetting, occasionally to draw the instru- 
ment outside of the cervix in order to dislodge the clots and tht‘ scrapings 
of mucosa ; anything that remains will be washed awa\' by an intra-ntfu ine 
douche administered in the wax* we shall immediateh' detail. 


‘ This accidrnt tuny niidoubtcaiv occur at any point in ihr uterus, but is chictly to be 
feared in the neighitourhood ol the fundtis ; and tlie fact is to l)e explairu'd ])y ilie luoveuuMit 
of the euirette in that region, and not by any snpp<ised maxiinuin friability ; iM-rforation also 
occurs at the isthmus, ])articularly in cases where the organ is markedly tlexeti, and exeeptionally 
at the f)orders ludween the attachments of the layers of the broad ligaments. 

It will be Avell to recall some eases of this kind. \ medical man was called to sec' a w«)inan 
after an .abortion. AftcT sc-veral unsuccessful attemi)ls to empty the utc-rus with the linger, 
he introduced forceps into the cavity, and thinking that he had got hold a jjic'ce of membrane, 
drew a loop of intestine out through the vulva. Veit, who was summoned at oiire, reduced the- 
intestine without difficulty, and j)erfornied vaginal hysterectomy scarcely an hour after the 
accident. Two days later the woman was dcxid of septic peritonitis. {ke()orted b\' Martin, 
Presse MMicale, q juin, p. S4.) 

.\nother case. A woman, 38 years c»f age, confined a month before. Since then, ciuitinual 
hiTinorrhage. She was curetted at home under chloroform. At the end of the curetting the 
(h.)Ctor could pass his curette right up to the handle, and concluded that the uterine cavity was 
verv greatly enlarged. The uterus was irrigated with a solution cd sublimate (i-iooo) : the 
fluid was not returned, but no notice was taken of this fact. At q.^n, when the ])atient recovered 
consciousness, she was very paje, and complained of severe abdominal pains ; at noon the 
pains were worse and the pulse was very l)afl. At 8 o’clock she was unconscious. .\t 3 o'clock 
she was dead, six and a half hours after the intraperitoncal injection of sublimate. (Quoted 
by Jayle, These de (foct., ii^q 5 ) 

As a rule, the occurrence is indicated by the abrupt cessation of resistance and by the 
curette passing deeply : the curetting must at once be discontinued, the clearing out of the 
uterus completed as quickly as i>ossible, and the cavity packed. On no account must any 
douche be given. If the condition is one of infectious endometritis, or, if the perforation is not 
recognized until after an intra-utcrine douche has been givcm, then immediate la]uirotomy is 
necessary, followed by suture of the perforation, or, if the lesions are very extensive, by hyster- 
ectomy. (See P. Rkhreyend, Les plates perforantes de I'ttierus, These, de doct., Paris,. 1901; 
and Morlet, Perforation de r uterus puerperal post-partum et post-aborium. These de doct., 
Paris, 1905.) 
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W'liether the finger or the CAirette has been used, the important point 
is to empty the uterus completely ; to leave nothing behind ; i^atizc 
swabbitv^ and irrigation of the ulcrine cavity constitute the linal ste])s in 
completing this programme. 

Lay aside the curette and roll a stri|) of sterilized gauze around the 
iMterine sound or the blades of the uteiinc forceps, introduce the instrunient 
into the eax ity, and rul) the walls longitudinally ; take care that the tip of 
the instrument is well covered with a thick layer of gauze with which to rub 
the fundus. This rubbing, carried out metliodicalh' and gently, finishes 
the mechanical cleansing ; in our opinion the x^ery simple arrangement 
above described is much better than any form of intra-iiterine brusli. The 
latter, of course, is used in an e.xactly similar manner. 

If desired, the gauze may be saturated xvitli creosoted glxcerin or 
tincture of iodine, luit we have little faith in the efiicacy of an agent wliicli 
is onlx’ in contact for a few seconds xvith the surface to be treated, nor do 
,xve think that the value of intra-uterine injections of any of the various 
antise|)tic solutions has been demonstrated : on the other hand, the use of 
strong and caustic solutions is associated xvith considerable danger. 

It is much better sim])ly to xvi])e out the cavily carefully xvith gauze, 
and then to irrigate it freely. Sirn])le boiled water or, better still, boiled 
salt solution, in large quantities, is the most suitaifie medium to emj)loy for 
the irrigation. Introduce the doul)le-channcl tube or glass nozzle, xvhicli- 
exer one lias at disj)osal, xxtII into the uterine eax ity. and alloxv three or 
four pints of fluid to run through ; verx' little ])ressure should be employed, 
espe<iiallx' at first, and the intra-uterine lube should l)e xvithdraxvn from 
time to time to alloxv the uterus to empty itself and to ascertain that the 
fluid is escajiing jiroperlx' ; lastly, the vagina, in its turn, xvill be cleansed by 
sxx'abbing and irrigation. 

Never jiack the uterus, nor. under the pretext of |)roviding drainage, 
place a thick mesh of gauze in the cervical canal and uterine cavity ; such 
a mesh xvould xery soon become saturated xvith the discharges and act as a 
tanijx)!! : packing the uterus is an irrational plan xvhicli, ex’en xvhen there is 
h.'tmorrhage, will defeat its oxvn object by preventing the organ from 
C( >11 1 r ac ting ] in > ] le r ly . 

Here, again, if the cavity has been completely emptied, it is the action 
of the muscular xvall of the uterus xvhich stops the bleeding. Be content 
xvith placing a narroxv strip of aseptic gauze in the cervical canal, and fill 
the vagina xvith cnnnpled strij)s of gauze, but being careful not to pack it 
tightly. 

In some cases the uterus continues to bleed profusely even after it has 
been emptied, and the bleeding is only ])artly checked by very hot intra- 
uterine injections (iij“ F. to 115'’ F.) ; firm packing of the vagina is then 
indicated, and the ])lug must lx? left in jilace for a sufficient length of time 
(twenty-f«ur or forty-eight hours). 

A narrow strip of gauze is introduced as before, through the cervix 
right* to the bottom of the uterine cavity; then, .long strips comprising 
several thicknesses are packed successively into the posterior fornix, into 
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the anterior fornix, l)el()\v tlie cervix, and layer by layer down to the viih’a ; 
a surprisingly large quantity is always required to properly till the x aginal 
cavitj' ; firm packing is necessary if the gaii/.e plug is to he efficacious ; 
it is harmless if carried (uit methodically and gently, witli the posterior 
vaginal wall well depressed with a retractor or with the lingers, and with 
the li[)s of the vulva held widely apart. r 

After these operations, whether the uterus lias been |)acked or not, it 
is the temperature which ])rovides the indications for the after-treatment. 
Should there be no fever, the vaginal dressing is liest left alone for several 
days (five to seven) ; if the temperature rises again, or if it remains con- 
tinuously up, intra-uterine injections ought to be employed without delax*. 
and sometimes symptoms pointing to the necessity for a second curetting 
may i)resent themselves. The latter ))ossibilit\' is. however, xery excep- 
tional if the first operation has been properly and aseptically jierformed. 


HiCMATOCOLPOS. 

A young woman, 17 years of age. was sent to us at the Tenon 
Hospital, suffering from very acute abdominal i)ain which had begun sud- 
denly, two days liefore, in the liypogastric and iliac, regions, associated w ith, 
nausea and abdominal distention : it w'as thouglit that she was suffering 
from ap])cndicitis. 

The examination, how’cx'er, show'cd the following condition : on 
abdominal palpation, a large rounded tumour was discover(;d extending four 
inches above the pubis and surmounted by a much narrow’er, hard, and 
cx'lindrical prolongation. The tumour was very tense, but gave a feeling 
of deep fluctuation, and could be taken between the hands and moxed a 
little laterally. No x^aginal orifice could be found : the labia inajora xvere 
separated In- a XTiy tense rounded sxvelling of a blackish colour, which w as 
quite evidently in continuity xvith the abdominal sxvelling. and xvas bounded 
below by a membrane occluding the vagina completelx' in the hymeneal area. 

The case xvas, therefore, one of retained menstrual secretions behind an 
imperforate hymen, that is, a ha.‘matocolpos. The patient, xvho had l)een 
married lor six months, had never menstruated ; some transitory colickx' 
])ains, each month, the significance of xvhich had been quite unknoxvn to 
her, were the only troubles of which she had complained ; howex er. for 
some months, and more particularly since her marriage, these monthlx’ 
pains had become more sex^ere and more lasting, but had never attained to 
their present severity. 

Forthwith, after careful prej>aration of the vulvo-perineal regi\)n, I 
made a short median incision, about half an inch in length, at the centre of 
the bulging area; a very large quantity of thick black blood^escapcd : 
finally, I enlarged the incision a little, to alloxv of complete evacuation ; tlu' 
abdominal tumour disappeared, and the uterus, normal in size, could Iv? felt 
behind the symphysis. A xvarm douche was given, a short strip of gauze 
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was placed in the vaginal orifice, and a sterile dressing applied over the 
\'ulva. The pain disappeared at once, and the patient left the hospital 
cured, at the end of ten days. 

I had occasion to practise a similar operation in December, icjoO, on 
a girl. i8 years of age, who had an enormous abdominal swelling extending 
up to the umbilicus and more prominent on the right side*(^Vg. 14) ; as in 
the })receding case, the vagina was occluded b\' an imperforate hymen, 
which was distended by a prominent swelling. There was only very slight 
tenderness on abdominal palpation ; the patient liad ne\'er experienced 
anything more than moderately severe colickv' pains, and some passing 
feelings of uneasiness 
each month : the ab- 
dominal swelling had 
increased in size very 
slowly. As before, I 
made a \’ery short 
^ incision at the centre 
of the distended mem- 
brane : a jet of dark 
i)lo()d escaped from 
tlie oiKMiing, and 1 
refrained from liasten- 
ing the expulsion by 
any ])ressure on the 
liyp^ogastrium ; when 
the enormous abdo- 
minal swelling had 
in this wa\’ i)een 
allowed to diminish 
very slowly, 1 en- 
larged Ihe incision a 
little, and allowed 
what remained of the 
accumulation to escape ; the \’agina was irrigated with warm sterile 
water, and a small strip of gauze jdaced in the incision. Keco\’er\' took 
])lace witlumt any complication. 

Uncommon though they are, these cases of retention of menstrual 
secretions due to imperforation of the vagina must still be kept in mind ; one 
must l)e aware of tlie dangers associated with them, and know in what cases 
it is advisable to intervene without delay, and be acquainted with the 
technical details to be olxserved in dealing with them. 

The two cases whicli I have related were due to imperforation of the 
hyn^n : that is the mo.st common form, and the distention then usuall\' 
aflects the vagina alone ; behind the haematocolpos, the uterine cervix is 
perhaps jnore or less dilated, but the body of the uterus remains unaffected. 
Sometimes, however, the uterine cavity is also distended (haniatometra) ; 
aiuUagain, the retained secretions may also occupy the tubes, gi\dng rise to 
a liuniiilosatpinx, sometimes of considerable size. 
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In the presence of a ha^inatocolpos resulting from a low-seated, vaginal 
imperforation, one must always rememl)er the possilde existence of tliesc 
other more deeply-situated accumulations, and seek for the uterus at the 
upper pole of the suprapubic swelling ; if tlie uterus is not distended, it can 
be recognized more or less detinitely as a narrow, hard prolongation in the 
middle line, or perhaps de\’iated to one side or the other. In such a case, 
where the uterus is found to be normal, the chances are that the tubes are 
also unaffected ; but this is not certain, as lueinatosalpinx is not due exclu- 
sively to reflux of the secretions, but also to local luemorrhages from the 
tubal mucosa. 

'Fhe existence of hematosalpinx always renders the jn-ognosis more 
serious ; as a matter of fact, it is almost always the tubes that are affected 
by the ruptures, spontaneous or post-operative, wliich sometimes occur in 
these cases. 

IntrajKn'itoneal ru])tiire of one or other segment of the distended 
genital tract is one of the chief dangers associated with retention of menstrual 
secretions : therefore, in cases with very large, very tense, and rapidly 
increasing swellings, immediate operation is the prudent course ; pain and 
abdominal reactions are lurther indications. Another danger asscx'iated 
with hcematocolpos is infection which may follow incision ol tlie occluding 
membrane ; it is particularly to be feared in cases where there are \ery 
large accumulations, especially when associated with luematometra and 
haematosalpinx. and must be guarded against with tlie gn^atest care when 
operation is performed. 

It would therefore be wrong to descril)e the necessary o])eratioii t(.)o 
briefly by sim))ly saying: incise the imperforate liymen and em])ty the 
cavity : although the actual operati\'e steps may l)e reduced to these two 
simple terms, the wliole i)rocedure demands special i)recautions and a 
definite technique. 

First, it must be carried out with rigorous ase])sis ; the vulva will l)e 
shaved, washed witli soap and water, swabbed with alcohol and warm 
sterile water, as if a vaginal hysterectomy was to be performed. Nev'cr 
inincture the membrane with a trocar ; make an incision with a scalj)el, 
and rememlier that the thickness of the membrane varies considerably ; 
the initial incision ought to be very short about half an inch- to prevent a 
too abrupt escape of the contents. Let the ca\'ity cmj)ty itself very slowly ; 
iK^t until it has decreased by about two-thirds should the incision l)e 
enlarged ; remember that it is never certain that tliere are not two distended 
tubes attached to the chief swelling, and that if the evacuation is too rapid, 
and the consequent sul)sidence of the uterus too sudden, the tul)es may be 
dragged upon and may rupture. ^ 


^ In 65 casrs of gynatresia with lia inatosalpiii.x, rollectcd by M. loild, there were 4.S deaths, 
of which 39 occurred after operation. “ iJie Salpingotoniie wegen lliimattf salpiii.x bei 

(iynatresie.” Archiv. /. Oynaek.., iKSg, t. xx.xiv., No. 2, p. 131). If the incision of a h.Tinato- 
colpos should be followed by symptoms pointing to the occurrence of a riijitiire (analogous to 
the symptoms of tubal rupture in a case. r>f ectopic gestation) laparotomy ought to be iKTfArmed 
at once. 
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Therefore, do not liiirry over the first step. Irri^^^ation with warm 
sterilized water to ensure the complete evacuation of the retained secretions 
is practice ; use no gauze })acking, but leave a small strip of asei)tic 
gauze in tlie vaginal orifice, and protect the viiK a carefully with an aseptic 
dressing. 


WOUNDS OF THE VULVA AND VAGINA. 

We must distinguish between limmdscaustd by fid Is astride, on blunt or 
shar])-edged objects or on j)ointed bodies (vaginal impalement), and 
'ieoirnds produced durin<^ coitus. 

Some years ago 1 was called in haste to see a young girl who had sus- 
tained a bad cut of the right labium majus thnnigh the chamber utensil 
breaking under her : the bleeding had been considerable, but it was cliecked 
• by |)acking the wound with gauze soaked in gelatin solution. Falls astride 
on the edge of a |)lank or a pail, on the framework of a bed or the back of a 
chair, etc., arc the most common causes of vuh'ar wounds : these are of 
xariable e.xtent. and occui)\' the inner surface of the greater and lesser 
labia : they i)leed terribly, the iKemorrhage l)eing due to rupture of the 
bull) of the vestibule, whicli is crushed and cut l)etween the wounding 
object and the ischiopubic ramus.* These injuries may be attended with 
fatal results when they occui’ during the course of pregnancy, or when 
vuh'ar varices are present. 

•In dealing with these injuries neither j)ressure-forcei)S nor ligatures 
are of much use : the best ])lan is, after having carefully cleansed the whole 
region (and the vagina) with very warm boiled water, to |)ack the wound 
tightly, and to secure the i)acking in position by a T-bandage or a double 
s))ica lirmly ai)])lied over a thick dressing, and to fasten the thighs together. 
Some dee|) luemostatic sutures may also be useful. 

'flic bleeding is still more serious in cases of vaginal im])alement from 
falls on stakes, pitchforks, etc., or when the |)atient has been gored by a 
horned animal, and these injuries are often associated with dee])er and 
very serious lesions : lacerations of the vagina, or of the j)osterior fornix. 
l)erforation of the bladder, the rectum, or the |)eritoneum, or traumatic 
vaginal hernia. .\ very careful examination is therefore absolutely 
indispensable ; if any visceral perforation is discovered, it must be dealt 
with in the manner we shall describe later when dealing with rectal 
injuries ; hamorrhage is best controlled by hamostatic suture, coml)ine(l 
with gauze packing. 

y uhmnv^inal lacerations occurrini^ durinfi coitus are not verv' uncommon : 
they are usually situated in the posterior fornix, or on the posterior wall of 
the v agina, but the [)osition is v'ery v’ariable. Some twenty years ago 1 

ct I.KVi, “ ('hiitcs a ralifourclioii ciu^z la tVininc ; lu matdiiKS ct dcclunircs 
vulvaircs.” {Sifniainc MeiHcalc, 1805, p. 277*) 
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saw a young woman die as a result of a coinparati\'ely small rupture of the 
hymen and lesser labium, sustained during the first sexual congress. In 
hcemophilic individuals, these vulvar wounds, multiple fissures of the 
hymen, lacerations ol the lesser labia, etc., suflice to cause serious and 
dangerous hccmorrhage. Sometimes a fissure, often transverse, and ol 
varying dei)th, is found on the posterior vaginal wall, or in the jiosteriqr 
fornix opening into Douglas' poucli : the rectum may be ])crforated, and 
dilTiisc peritonitis has been observed. When dealing with an accident of 
tliis kind, a \'ery complete examination is therefore necessary' ; if a bleeding 
fissure of the vuh'a or \ agina is found, do not s|)cnd too much time in trying 
to seize the bleeding points with force|)s, but suture the wound, passing the 
needle deeply and taking a good hold of the tissues : that is usually the 
best means of obtaining h;emostasis. 


PERINEORRHAPHY. 


A perineal laceration may also result from external injury, but most 
commonly it occurs during i)arturition. \\‘e cannot discuss the mechanism 
of the accident as it occurs at childbirth, nor the means of pre\’enting it, 
but must content ourselves by saying that rupture of the i)erineum is so 

common, and its possible 



Fif!. 15. -Complete rupture (tf the perineum. (Al I.aeera- 
lion in the vaginal wall. IB) The bleeding latcnil wall of the 
rupture. (C) Rectum. (Di Anus ga])ing, torn through the 
anterior commissure. 


consequences are so serious, 
that immediate repair of 
the. lesion is a work of 
necessity. This is an oper- 
ation which ex’ery practi- 
tioner ought to be able to 
do, and to do well. Even 
ai)art from the com|)lete 
ruptures, the cloacje, the 
disabilities many women in 
certain classes suffer for 
N'ears, how many cases of 
uterine infection and pro- 
lapse, and pelvic disease, 
would be avoided if imme- 
diate suture of the torn 
|)erineum was always per- 
formed ? 1 say immediate 
suture ; as a rule, the 
perineal rejiair ought ah.vays 
to be undertaken as soon 
as the deliverv is com- 
])lete ; even if the patient’s 


^ .And a recto-vaginal fistula may result. (Naso, Soc. de Chir. de Ihicharcst, 23 oct., 1902.) 
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condition should appear to demand some delay, it should he as short as 
possible, not more than a few hours: by following this plan, the 
channel is closed against infection, fresh, healthy tissues arc brought 
together ; and, further, the suturing can be done so quickl\- as to add 
very little to tlie demands on the patient’s strength. The operaiion ow^hl 
loJ)e done at once: tliat rule remains the l)cst, from all points of view. 

In different cases lesions 
of varying extent and depth 
will be found : liere are the 
three chief possibilities, in 
order of gravity and also of 
diminishing frequency : (i) 

In complete rupture, lim i ted 
to the fourchette. or extend- 
ing some way into the peri- 
neum, but without involving 
the anal spliincter ; (2) Com- 
plete rupture, from the iour- 
chetle to the anus inclusive. 
la\ing tlie whole perineum 
oixui from the vagina to the 
rectum, and even extending 
into the recto-\'aginal septum ; 

(j) Central rupture, through 
the perineum , leaving a band 
of tissue intact in front of the 
anus, and another at the four- 
chette, and o|)ening internally 
on the [)()sterior wall of the 
vagina. 

1 . Incomplete Rupture. A Jew words onl\’ will suilice. Do not use 
serretines. Init close the wound in a pro])er surgical fashion, that is to say. 
by bringing t()g(‘ther not merely the edges of skin and mucous membrane, 
l)iit the whole thickness of the divided tissues. 

Therefore, ii the tear involves the perineum and extends to some 
<le|)th, tirst of all, with a Reverdin or any large curved needle, introduce 
two 01* three deej), transverse sutures, entering and emerging at about a 
<]uarter of an inch beyond the edges on either side, and passing below 
the l)ottom of the wound ; tie them gently, sufticiently to bring the 
two surlaces in broad contact, but not so tightlx^ as to tear through 
the lu'uised and friable tissues. Then the skin edges should be accuratelv' 
adj netted by a few superticial sutures. 

What suture material should be used: catgut, silk, silkworm gut, 
or silver.wire ? If good catgut is available, line and strong, there is 
nothing better, and once the sutures have been introduced they need 
not he touched again : ])crsonally, I have long given the preference to 
•catgut, and use it for almost all my perineorrhaphies. If desired, silkworm 



h i^. i(). - Complotf niplure of tlu- pfrine'.im ; poii- 
iU‘(irrhaphv. isl stoi) : repair of tlu* ivi tal wall. 
(A) Coiilinnous suture unitimi the extrauiueoiis i)()rli<m 
of the rectal wall. (B* Suture restoriui^ the anterior 
comiiiissiire of the anus. 
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may be used for the deep sutures, including the whole thickness of 
the tissues on either side, and catgut for the superficial adjustment. 

2 . Complete Rupture. In these cases it is necessary to suture 
successively : (^z) The rectal wall ; [b) The vaginal wall ; (c) The inter- 
mediate angular space. 

(leneral aiueslhesia is almost always indispensable. Have the! patient 
placed in the gymecological position, wash and thoroughly piej)are the 
whole region, tlien take careful note of the condition (Fig. 15) : in front, 

is the torn fourchette and 
vaginal wall ; behind, tlie two 
|)i)rtions of the anal sphincter 
and the fissured rectal wall. 
.Vbstain from any excisic'U ot 
tissues with the object of 
o 5 )taining regular surfaces ; the 
bleeding tissues do not need 
any freshening ; their contused 
a|)pearance and doubt ful vitality 
is often ap])arent only ; l)e ct)n- 
tent with clipping ol’f any torn 
blackisli tags of tissue, but 
make no attempt to obtain 
straight and regular edges. 

k'irst, suture tlie V-shaped 
gaj) in the rectal wall, li tlie 
tear is extensix'e, liring the two 
sides of the irn’erted V together 
by gri])])ing them at I he anal 
margin with a jiair of Kochcr 
forcejis : make tlie two edges 
equally tense, then begin the 
sniurc above the upper angle of 
the gap, and work from above 
downwards. Use a continuous suture of catgut or line silk, jilace 
the stitches close together, and include only the extra-mucous tissues : when 
the anal margin is reached, jiass the last turn of the suture so as to ajiproxi- 
niate the anterior anal commissure accurately (Fig. 16). Now direct attention 
to the laceration in the vagina. Here, again, use a continuous suture, 
commencing at the upper angle, but including the whole thickness of the 
wall as depicted in Fig. 17, taking care that the last stitch restores the 
fourchette. 

The anus and the vulva have now been restored to their normal Icwms : 
the central portion of the laceration, the perineal angle, still remains to be 
dealt with ; its repair is the capital stej) in the operation, it is the keystone 
of the arch. ’ 

Here, again, in order to get a satisfactory result, the two op^x)sed 
surfaces of the gap must be brought in contact over their entire depth. 




PERINEORRHAPHY 


right to the bottom of the gap, without leaving the sliglitest dead space. 
That is the whole secret of a 


good perineorrliaphy. 

If the space is not too 
deep, it may be ])ossible, by 
using a large needle with a 
gbo(l curve, to close it witli 
three ()r four sutures, each 
suture ])assing beyond the 
summit of the space, and 
including the whole of the 
bounding tissues in its grasp. 

More often, however, it 
will be better to bring the 
])erineal tissues together l)y 
means of one or more buried 
fontimious catgut sutures: in 
tliis way the gaj) wilt l)e i)ro- 
gressively closed from within, 
and reduced to a suiK*rticial 
anteroposterior fissure (F/g. 
i8). It will then only remain 
to adjust the skin edges by 
some interrn])ted sutures (/Tg. 
Kj) : the most ])osterior suture 



i-H. C(mij)li‘U‘ riiplnn* nl the poriticuri, ^rfl : 
s’.itiiiinn the perineal portion of the tear. (A) Conliiuioiis 
suture uniting the vaginal i>orlion. (bi Contiimous suture 
uniting the jK-rineal tissues ; needlt' ])assiug across right :it 
the bottom of the s])ace. (C) Suture at the anterior com- 
missure c»f the anus. 



1'). Complete rui>ture of the periiuMiiii ; j)eri- 
neorrhaphy. 4th step : suturing the skin of the ]jerineuni. 
(A) Suture at the fonrehetta. (B) Interrnpte«l sutures in 
the skin of the perineum. (C) Suture at the anterior com- 
missure of the anus. 


should be passed deeply, close 
to the aims, for the ] impose 
of suiiporling tlie anterior 
commissure. 

3. Central Rupture. 

Here the necessary treatment 
is somewliat more com})licated. 
'fhere are two openings, (>iic 
in the pvatenior Vicinal u'alL 
the other in the centre of the 
pcrineitrn. If tliese openings 
are sim|)ly closed se])aratelv, 
a dead sjiace will be left, willi 
liruised and lacerated walls, 
between them at the centre 
of the perineal body, and the 
ultimate results will be very 
doubtful. 

The best plan is deliber- 
ately to extend the rupture in 
the direction of the vagina, 
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bv dividing the bridge of tissue intervening between the vaginal and 
perineal openings. The condition will then be that of a very large 
“incomplete rupture/' and after having cleansed and trimmed (under 
the reservations already mentioned) the widely separated surfaces, the 
next step will be to suture the vaginal wall from above downwards, 
and then to restore the ])erineal body by one or more continuous sutures, 
linisliing by carefully suturing the skin edges. 


VULVO-VAGINAL ABSCESSES. 


A few words only are necessary with regard to the abscesses occurring 
in tlie vulvo-vaginal region : acule suppuv alive inllammaiion of Bartholin s 
gland- abscess of the labium majus — suburethral abscess. 

Acute suppuration originating in Bartholin’s gland is very olten 
seen ; extensive unilateral cedema of the viih a should always cause one to 
think of an abscess of the vulvo-vaginal gland- or of a chancre. In a, case 



of acute bartholinitis the 
labium majus is red and 
swollen . ])articularly in 
its posterior third ; but 
the overlying skin remains 
mobile and more or less 
su])})le. while the promin- 
ence shows itself on the 
inner surface of the lal)ium, 
obstructing the vaginal 
oritice and oi)ening up the 
lavers of the lesser labium. 

It is on the inner side 
that the swelling should 
be incised (Fig. 20), In- 
cise early, in a direction 
parallel to the long axis ol 
the labium and over an 
extent sufficient to ensure 
immediate com])lete exac- 
uation and subsec|uen t 
good drainage. We know 
that listuhe not uncom- 


Fim. 20. - Abscess of the viilvo-vaji;in;il Incision on 

the vagin.al surface of the swelling.. (A) Udnvuii majus. (B) 
Comineiieerneiit f»f the lonKitmlinal incision. (C) Prominence 
of the abscess, on the inner .surface of the lubinni. 


monly follow these su[)pur- 
ations ; a small ])uncture 
is very likely to produce 
such an undesirable result. 


Such badly-opened abscesses and listuhe can only l)e cured b,\^ excision, 
a somewhat troublesome operation which, to be efficacious, must be com- 
plete : scraping is insullicient : the cavity must be incised from end to end, 
and the two portions of the wall dissected out from the surrounding labial 
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tissues, the dissection goiniL!: beyond the inflammatory focus, and beyond 
any diverticula which may be present, 'rhcrc is a good deal of bleeding, 
which is best controlled by deep hccmostatic sutures. 

An abscess of the labium majus is more uncommon, and i)resents 
dilferent appearances: it occu})ies the whole length of Die lalhiim. which 
is all red. tense, (edematous, and fluctuating ; the swelling is (juite as 
])rominent, if not more so, on the outer as on the vaginal surface, and the 
lesser lal)ium is not affected. If the extremities of the swollen labium are 
taken i)etween the thurnl) and fingers, the mass feels like a flattened arch, 
and fluctuation can be transmitted from one pole 
to the other. Left to themselves these abscesses 
often open to the outer side on the skin surface, or 
perhaps in the nyinplio-labial groove. They ought 
to be incised at tlie most ])romineiit point, and 
usually a free incision on the external surface of 
Ihe labium in the middle of the swelling provides 
tlie best drainage. 

Lastly, there are the sub-urethral abscesses, 
the abscesses in the urethro-vaginal septum. ‘ 

They develo]') at the posterior surface of the 
urethra, and appear at the entrance of the vagina, 
a little behind the meatus, as red, irregularly- 
rounded swellings (/Tg. 21), which at first sight 
resemble a urethro-cystocele ; but the swelling is 
\ ery ])ainful. and fluctuates ; the mucosa over it is 
(edematous, and, on introducing the linger into the 
\'agina, it is observed that the swelling does not ji. suh -nivtliral 
extend into the vesico-vaginal septum, l)ut forms 

a boss below the urethra, and usually, if it is compressed, some 
(Irojis of |)us escape from the meatus. These abscesses ought to be 
incisinl longitudinally, in the median line, and as soon as possible, to 
prexent them from o|Mming into the urethra. - 


NEPHROTOMY AND RENAL DECAPSULATION, 

Calculous Anuria.- The practitioner is summoned to see a patient 
who for two, three, or ])erhaj)s four days has passed no urine ; lie suffers 
liom renal lithiasis, and has had man\' most characteristic attacks of renal 
colic ; the anuria had appeared during the last, (piite recent, crisis, tlie 
jiains ot which have not yet disapjieared Suddenly, or after some days 

* 1 am licro spoakiiig (nily of thf large acute sub-urethral abscesses ; they are less uncommon 
than is geiUTally believed ; I have seen Ihree very definite cases during the last few years, lu 
addition to 4his variety, there are also the small abscesses or the l.iterally situated suppurating 
tracks which usually occupy Skene's ducts. (Sec our article, “ Les abces sous-urelhraux chez la 
femme. Semainc Xlvdicalc, 29 juillet, 1908.) 

“ That is not a favourable termination, because the abscess drains badly, urine penetrates 
into the cavit\, and the affection has a great tendency to become chronic. 
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of (liminished secretion, inicturitioii had ceased. Of course the first care 
must be to determine if the bladder is really empty : nothing can be felt 
on palpation of the h\’pogastric area ; a catlieter is passed, but no urine 
escapes. It is therefore clear that the condition is one of renal retention. 

The history indicative of pre-existing calculous disease, and the scarcely 
terminated attack of renal colic, exclude any j)ossibility of doul)t as to the 
nature and causation of the anuria ; further, the localization of the pains 
during the last attack indicates the side on which the obslruclion is situated 
and on which the necessary operation must be ])erformed. The primary 
indications are confirmed, and often completed, by the physical examination 
of the kidney and ureter ; on l)imanual examination (/'Vg. 22 ) tlie kidney 



/’■//;. 22.- -J’.inianual cxamiiiatioii of llu- kiiliifv. 


on the painful side is found to lx; enlarf(c<l and tender, there is also tenderness 
along the ureter, elicited by pressure over a line extending vertically upward 
from the middle of Poupart’s ligament, or perhajw by ijressure applied 
by way of the rectum on the base of the bladder above the prostate. As 
we shall see presently, these results, obtained by direct examination, 
constitute indisjxinsable diagnostic factors in some less definite cases. 

Obstruction of the neck of the renal pelvis or of the ureter 
by an impacted calculus is the natural conclusion, and one which is 
almost always correct. Before going further, let us, however,' consider 
a difficulty which naturally presents itself. 

1 his calculous obstruction is unilateral : at any rate it is quite exceptional 
and- very improbable that the accident shouki occur simultaneously on 
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lioth sides ; what, then, has become of the second kidney, and how is the 
complete absence of excretion to be explained when aj)parentl\' one urinary 
channel only is obstructed ? 

The second kidney is sometimes absent altogetlier ; or if present it may 
he atrophied, sclerosed, and functionless; or again, if thoiigli diseased 
it still possesses some functional value, its activity ma\' have been inhibited 
rellexly l)y the lesions of the opposite kidney or ureter. As a practical 
conclusion, it is impossilde to depend on the “ second kidney ” to overcome 
the anuria, and no time should be lost in attempts, which almost inevitably 
fail, to stimulate it to action. 

I'lie situation is difticult in another way when the anuria a})pears 
primarily without jneceding i)ains. and without tlie train of symj)toms 
associated with an attack of renal colic. The question then is. Is it a case 



of anuria from obstruction, that is, from renal retention, or (me oj true 
(initrid due to defective secretion ? 

W hen calculous obstruction is the cause, it is very seldom that some 
indications of pre-existing lithiasis, mild renal crises, passage of gravel. 
l)loody urine, etc., are not found in the patient's history ; it is also uncommon 
for the ])atient neither to have felt some lumbar i)ains nor to have passed 
a little blood in the days immediately jweceding the development ol anuria. 
Very olten indeed in tliesc cases, on exploratory catheterization some blood 
will be found in the l)ladder. Finally, even when the kidney cannot be 
felt, even in the lateral })ositi()n {Fig. 23), the pain produced by deep 
l)ressurc in front, laterally, or bdiind in the costo-vertelnal angle, the 
painful contracture, and tlie defensive reaction of the muscular wall, are 
sufficient indications of the side affected. 

This defensive reaction of the wall,” which we have already repeatedly 
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mentioned wlien speakinj^ of aj^pendicitis, ruptures of the intestines, etc., 
is liere again a clinical sign of the first importance, and is sometimes the 
principal or e\'eii tlie sole diagnostic factor. 

For instance, lake a case oi)erated on by Legueu : The man liad been 
taken ill li\'e days before with a sudden i)ain in the left flank, and vomiting ; 
anuria occurred at once and unemic symi)t()ms soon followed. “ On 
the left side, and on that side alone, palpation of the flank aroused a reflex 
contracture, a sort of defensive reaction of the abdominal wall, and it was 
on that single fact, added Legueu, that I based tlie diagnosis of recent 
calculous obstruction of the left ureter.” i 

There is, therefore, somewhere in the length ()f the ureter or in the 
renal pelvis, a meclianical obstruction, an impassable barrier damming 
back the urine under such high jnessure as to suspend renal secretion. 
W hat is to be done ? Incise the kidney, and open and drain the 
pelvis through the renal tissue. This constitutes nephrotomy. 

When should the operaiion be perjormed? Hie general condition (if 
the patient will furnish the reply. 

Uraemia is the danger, tlie more serious because al the outset it is 
not indicated In* any conspicuous symptoms, because the intoxication 
jirogresses slowl\' until it suddenly reveals itself in an irremediable form. 
Watch, therefore, for the signs of commencing uneinia : drf)wsiness, 
sometimes interrupted by excitement or low delirium, vomiting, drv’ness 
of the tongue, contraction of the pupils, muscular tremors; if these are 
jiresent, do not wait for any further indications, but oiierate at once. 

I am well aware that the period of tolerance is sometimes proldnged, 
and that anuria has been known to last for fl\e, ten, or twelve days : I 
know also that spontaneous expulsion of the obstructing calculus, followed 
by profuse discharge of urine, has been oI)ser\x'd on tlie Jifth day.^ 

But on the other hand, unemic convulsions ma\' suddenlx' break out 
on tlie third day, and the wise practical rule is as follows: if unemic 
s\'inptoms ap|)ear early and advance rapidlx’, then early nephrotomy, 
on the second or third day, is always indicated ; even if the anuria is well 
tolerated and the synijitoms are mild, one should not u'uit beyond the fi^th 
day (Legueu) for the fortunate l)ut very unlikely chance of spontaneous relief. 

Finally, one may add that it is never too late to intervene : in the 
most alarming cases, at the height of unemic convulsions, some most 
unexpected recoveries have been obtained. In a medical man on whom 
Duret-* operated, there were two attacks of anuria, separated by an interval 


LiKii-KC, Mercredi medical, 25 juillft, i8ai- 

® I.oiiniwiu has r(*|)<>rt<?(l several casc*s, aiiioiifist otlu^rs the following : A man 32 yt*ars of 
age, snffering from renal lithiasis, was in his second attack of anuria : he was drowsy, thr^ Ic'ft 
kidney was enlarged and tender; there was tenderness along the abdominal courses of tin* 
ureter, and also at its termination at the base of the bladder. (.)n the fifth day ?. cjuantity of 
gravel was ex{)elli‘d, followed by a large amount »)f urine. Recovery. dc mi'd.]et de 

chit, de Tiordcaux, S juillet, 

■* Kepjirted in A. Vailhkn’s thesis, De 1' intervention cltirurf>icale dans I'antirie calculeuse. 
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of a few (la\'s : the first lasted two days ; the second attack was more 
protracted, and complicated by vomiting and considerable prostration, 
and finally there was an exceedingly violent convulsive seizure ; the face 
was cyanosed, resj^iration stertorous, and the pulse feel)le and irregular. 
Ne})hr()tomy was performed forthwith without an?esthesia. The sub- 
cutaneous layer of adipose tissue and the fatty ca|)sule of the kidney 
were enormously thick ; the kidney was of the size of two lists, absolutelv 
immobile, and fixed to tlie vertebral column. Xotwitlistanding the great 
depth at which the organ lay, the o|)crator succeeded in making an 
incision in the convex l)order. and in introducing his finger into the 
pelvis, in which two large drainage tubes were tlien |)laced. During tlie 
night the urine soaked tlirough the dressing, and next day l)egan to pass 
in' the natural channel. I'he patient recovered, and was ulliinatcly able 
to resume his professional work. 

('hevalliei * performed nephrotomy on a woman y('ars of age on 
(he fourteenth day of anuria ; the patient was in a state of semi-coma and 
tier temperalure was subnormal (qCy^), but she recovered. 

The results of urgent nei)hrot()my in cases of calculous ureteral 
obstruction are naturally very different from those olitained in cancerous 
anuria, where because of the nature of tlie primary affection the outcome 
is alwa\'s doubtful. 

Cancerous Anuria.- Under this heading I wish to speak of the anuria 
which sometimes occurs as a result of compression of the ureters in cases 
of cipicer of the cxax’ix uteri. Here, the onset is usually insidious, and 
unatteiuled by any striking symptoms ; in other words, tlie anuria is 
jireceded by oliguria, a jieriod of variable length during wliich the 
quantity of urine progressively diminishes. 

The complication ai)})ears at two different stages of the iirimary 
disease and in two very dissimilar forms : 

1. The anuria is merely a Iasi phase in the evolulion of a lonij' recognized 
and hopeless condiiion ; the kidneys have been affected for a long time, 
pyelonephritis is ])resent and progressing; the com])lete cessation of 
renal activity only Iiastens by a little the inevitable termination. 

2. The anuria de\'elo[)s suddenly and unexpccledly in an apjiarently 
healthy woman, and during the examination undertaken to find the cause 
of the condition the patient is discovered to be affected with cancer of 
tlie uterine cervix. 

There can be no doubt that the immediate jirognosis of nejihrotomy 
is decidedly more favourable in the latter eventualitw 

Here again the operation ought to be performed as soon as possible*, 
without delaying on the chance of a spontaneous relief, which is rendered 
cxtreftiely improbable by the nature of the obstruction. 

It is often dii'ficult to decide on which kidney to oi)erate. In these 
cases, the; indications provided by an attack of renal colic are lacking. 
However, on careful examination of the kidney regions, it will generally 
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be found that the tenderness is more acute, the [)ain more severe, and the 
organ larger and placed at a somewhat lower level on one side than on the 
other ; these points are quite sulTicient to indicate the side on which the 
operation must be performed. 

Technique of Urgent Nephrotomy. - Nephrotomy in urgent con- 
ditions, is, and ought to be, a simple operation : exposure of the kidney 
by the lumbar route, incision on the convex border dozen to the pelvis, and 
drainage — that is tlie whole programme. 

Have the patient carefully auecsthetized with chloroform or ether, 
and placed in good position ; he must be laid on the sound side ; on the 

right side if you are 
operating on the left, 
with the right thigh e.x- 
tended and the left thigh 
semi-flexed, with a hard 
cylindrical i)illow j)laced 
transversely under and 
lifting up the riglit 
ileocostal s])ace for the 
purpose of opening out 
the left ileocostal space, 
while another thick pil- 
low, resting against the 
anterior abdominal wall, 
supports the trunk and 
))revents it from tilting 
forwards. 

The lumbar region 
is well exposed from the 
last ribs to the crest of 
the ilium, from the si)ine 
to the outer limits of the 
flank. W’ash and pre- 
pare the whole of tin's 
large area, l)e(:ause a))ini- 
dant room and a long in- 
cision will be needed, par- 
ticularly in fat patients. 

Make an oblique incision l)eginning over the 12th rib, four linger- 
breadths from the middle line, at the outer margin of the prominence 
formed by the erector spime muscle and extending downwards and forwards 
to terminate at the mid-point of the iliac crest. If the opening seems 
insufiicient for reaching a large adherent kidney buried in fat, the ‘lower 
end of the incision may be extended forwards along the iliac crest, or again, 
more room may be provided by means of a secondary transverse incision 
joining the first at the middle of its anterior lip. 

Although the opening must sometimes be of enormous size. In' making 
the incision which we have just descriljed, and by going down layer by layer 



Fi^. J 4 . Nqilirotoiiiy. Incision. (A) Siilicutiuicous fat. (01 
Inner of the divided transversali.s aiwnieiin»sis. (C» 'Oiv 

superficial tniiscular ])laiu-. (D) lumlionini muscle. 

(E) Deep fibrous layer. 
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to the perirenal fat, there is nothing to fear ; one cannot go astray, and 
must necessarily open into the renal pocket. 


Incise the skin, the subcutaneous fatty tissue, tlie i)osterior tibres of 
tlie external and internal oblique muscles, and the aponeurosis of the 
transversalis muscle (F/g. 24) ; the thin deep fibrous layer is now exposed ; 
it is sometimes j>erforated by processes of the underlying perirenal fat. 
and to the inner side there is the outer border of the quadratm lumhorum, 
a valuable and always visible landmark. Aj)ply some forceps to the 
l)leeding inter- and intra-muscular arterioles, displace the qiiadratus 
inwards under a broad 


retractor, and divide the 
deep fibrous layer. 

The perirenal fat 
now becomes visible ; 
sometimes it is lax arid 
‘coni|)aratively scanty, 
and in its midst the 
kidney is found at oiu'e 
and readily ex])()sed by 
a few turns of the 
finger ; at other times, 
and more frequently, an 
enormous mass of fat is 
present and must l)e 
ra|)idly opened up. Use 
two pairs of dissecting 
forceps for tearing o])en 
the [Peripheral layer, 
wliich is always com- 
l^aratively dense, some- 
times indeed like a 
ca[)sule (/w'g. 25) and, 
once the way is o|)en, go 
straight to the kidney. 

Usually it is dis- 



Fis. 23. Neplirntoiny. ICxposuiv ol the kitliicy : Ilk- 

fatty eapsule. (A) r])ikT pole •)f the kitlney. (B) I'attv eai)SnlL-, 
lu.'iiim se|»arate<l i>y tw»> pairs of disseeliiii^ forci-ps. (C) O'wdratus 
lumboniiii, the outer border drawn inwards. (D) Cast dorsal nerve, 
(El .Aponeurosis of the transversidis nMi^ele. 


placed downwards, and 


is enlarged and congested ; disengage its anterior and posterior surfaces 
by [Pushing back the fatty sheath with the lingers, and do all tliat is 
[xpssible to free the organ sufficiently to allow it to be brought entirely 
outside the wound ; devote sjpecial care t(P clearing the up[per [Pole, which 
is always more fixed than the rest, and endcavfpur to bring it down by 
ho(pking the fingers above it (F/g. 26). 

Witl^ a sufficiently long incision, the edges of the wfpund well retracted, 
a kidney (pf medhim si/e, and a comparatively lax fatty ca[psule. it is not 
very difficult to turn the kidney out on to the loin, if the organ has been 
projperly freed and if it is pushed up into the wound by the fist of an assistant 



36 


NEPHROTOMY AND 


or the free hand of the operator applied on tlie anterior aspect of tlie flank. 

1 f the kidney is very large, and adherent and embedded in a mass of indurated 
tissue, do not persist with the attempts to enucleate it at the risk of tearing 
it ; carefully free the convex border, and as much as ])ossil)le of tlie two 
surfaces, and fix tlie organ in sight at the bottom of the incision by means 
of a large compress packed around the pedicle while you incise it. The 

juoper ])lacc for the 
incision is along the 
C( )n vex 1;( )r( lei* ( . 
28 & 29) ; the length 
of the incision will 
naturally x ary accord- 
ing to the size of the 
kidnev’. but will usual- 
ly be about li or 2 
inches. Make the in- 
cision with the sral])el ; ' 
if the organ has been 
brought outside the 
wound, fix it between 
the lingers, wliich at 
the same time com- 
press the pedicle ; if 
it has not lieen jiossible 

to do more than draw 
< 

it to the bottom of the 
wound. I lie lixation 
must l)e ol)tained by 
means of the gauzi^ 
compress | lacked in 
below. 

Now split the renal 
tissue right into the 
pelvis ; if tlie inci.sioii 
lias been pro])erly 
placed along the convex border (f'/g. 27), tlierc will be very little bleed- 
ing, and at any rate, even should the oozing be jirofuse, it can be easily 
controlled by com])ression of the jiedicle or of the kidney itself. 

Do not expect to see a stream of urine escape ; usually there will only' 
be a few spoonfuls of turliid, perhaps punilent fluid. 

Pass a finger through the opening in the kidney and explore (he cavity 
of the pelvis ; calculi will often be felt there, large concretions filling the 
whole cavity [Fi^. 30), multiple, irregular branched calculi, penetrating 
into the calices and into the renal tissue, perliaps masses of impacted gravel. 
The stones must be extracted ; a pair of Kocher’s forceps oi\ ordinary 
pressure-forceps will usually sulfice to seize the loose calculi and bring them 
out ; if any stones arc embedded in the renal parenchyma or impacted 
the outlet of the pelvis, it may be necessary to enlarge the incision before 



. lumboniin. 
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they can be extracted ; in sucli a case it is advisal)le to introduce a few 
points of suture at eacli extremity of the incision after the extraction. 

All this is very simple, and may be summarized as follows : Open 
the pelvis through the kidney, empty it and drain it. J'his explora- 
tion of the pelvis is always worth doing ; by means of it and removal 
of the obstructing calculi, 
the ])ermeabihty of the 
urinary channel may at 
once be restored in some 
cases. 

A man 68 years of 
age, operated on by 
J^)USSon.‘ had passed no 
urine for twelve days ; 
he had had numerous 
attacks of renal colic, 
cliieflx* on the right side, 
and there was no doubt 
as to the cause of the 
anuria. 

Ne|)hrotoiny was 
])erf()rmed : six calculi 
were found in tl ? renal 
])elvis. three being free 
in 11 k‘ calices, two large 
oirt's emt)edded in the 
substance of the kidney, 
another, the size and 
sha|)e of a marl)le, plug- 
ged the entrance to the 
ureter ; all six were re- 
inox ed. hour hours later 
the ])atieiit j)assed, by 
the urethra, a pint of 

urine, and j)ints during the foil*, wing three days, without including 
the quantity which was discharged into the dressing. 

(.)ught we to carry the search for the obstruction any further by 
exploring the ureter, catheterizing it, or opening it ?- 



27. Xephroltuiiy. Tlu* kidiiry, di-livcrcil Uu* 

tiinhar wduiuI, is fixril )>y the leit haml and incisril tni the coiivfx 
Hinlcr. (Ai Iiidsam on tlu- convex border. (B) Oiiadratus Inin- 
K»rnni. (C) I'atty capsule. (D) Aponeurosis ol the transversalis. 


' PorssoN. .Sot', (if nu-ti. ft df cin'r. df Btndcaux, 2.1 jiiiii, 

“ In tlu’ under, a calculus is usually iiupacted either very high up, or at the lower end close 
to the hladder. In the loriucr ctMidition the concretion may be felt on pal])ation of the ureter 
by way of the lumbar wound, and it may be ]H>ssible pusii the stone up into the renal pelvis 
andito extract it. A case reported by I.egueu may serve as an e.xample : “ In the naial pelvis 
freach('tl by nephrot(»my) 1 found several friable stones, which were easily extracted. 1 then 
aUempted to catheterize the ureter. . . . The bougie entered the upf)er orifice without any 
(lifliculty, but was arrested about i.l inches below the kidney. .M that level, by external palpa- 
tion of [♦le ureter I was able to detect a localized, roundetl induration about the size of a bean 
and feeling like a Ivinjihatic gland. But a metallic sound pa.ssed through the kidney and the 
ureter to the saim^ point gave a definite sensation of a sti'iie. . . . By external pressure on 
the under I was able to ])ush the calculus up into the pelvis, whence 1 extracted it. A bougie 
introduced into the ureter could then be passed down into the bladder.” Israel also, in a case 
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As a general rule, in the urgent conditions which we are considering, 
the answer is, No ; when the kidney has been opened, and its pelvis emptied 



Fis;. 28. Median .section of kidney through the con- 
vex f»order showing the comparative absence of large 
vessels as compared with A’/'v. (Tullier and I^ejars). 



Fiu. Arteries of tJie khlney run- 
ning su])erlicially (Ttillier and I.ejars), 


and drained, the essential object of the 



Fin. Mnormou.s cidciilus which filled the pelvis and 
calices (two-thirds natural siic). 


o])cration has been acliioved ; 
moreover, after tlie urinary 
obstruction has been rtrlieved, 
spontaneous expulsion of tlie 
calculus has occurred at a more 
or less remote date in quite 
a considerable number of 
cases. 

Tliis happened in a case 
reported In’ M. Liicas-Cham- 
])ionniere ; > nephrolomy had 
been performed on the thiid 
(lav of anuria ; the left kidney 
was incised with the thermo- 
cautery, a stream of hetid 
pus and a larp[e quantity of 
urine escaj)ed, but no calculus 


in wliich a calculus was impacted in' the ureter about four inches above the vesical (irilice, 
succeeded in pushing the stone back along the ureter into the ja-lvis. These are of course, very 
satisfactory results, and ureteral catheterization is undoubtedly a desirable coinplernent of 
nephrot(^iny ; but some practice is necessary for its satisfactory performance, and if it presents 
the least dilficulty, or in any degree complicates or prolongs the »)peratioii, it is much better 
to limit oneself to meeting the essential indication; draimi'e of the pelvis of the kidney- 

* This case was published by Demelin in. Ann. des mat- des or^. m'n.-imn, t. vi., p. 43H. 
In a case reported by Vigriard, of Nantes, a calctdiis the size of a bean was s|)ontaneously 
expelled from Uie ureter forty-eight days after operation, and normal micturition was then re- 
established. (Confirm d'uroiogie, oct., iSo^-) 
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was found in the pelvis, which was simply drained. On tiie twenty-tifth 
day urine was ])assed by the natural channel ; on the thirty-second day 
a calculus the size ot a larj^^e pea was removed from tlie bladder. Tlie 
lumbar fistula then closed, and complete recovery ensued. 

ISefore leaving this subject, another point recjuires consideration. 
Sliould the kidney be marsu|)ialized ? that is to say, should the edges 
of the renal incision be sutured to the margins of the cutaneous wound ? 
This should be done if the kidney is seriously diseased, transformed 
into a large pyonej)hro- 
sis ; in such conditions 
a few sutures attaching 
tlie margins of the in- 
cision in the kidney to 
the skin will be very 
useful in preventing local 
septic complications (/og. 

Kxcluding these 
special indications, the 
best plan is simply to 
jilace one large drainage 
tube, or two of medium 
size, in the renal pelvis, 
and to bring the end 
outside and fix it at the 
lowc^ angle of the lum- 
bar wound ; if there is 
any oozing, ])lace another 
tube or a strip of gauze 
in tlie kidney pouch, and 
lastly, suture the ex- 
tnnnities of the ])arietal 
wound. 

Nephrotomy. The openoil kidney is fixed to^ the 

I . wall and drained. (A) ^^nseulo-aponeu^l)tic wall. (B, D) Udiies 

in ClDlCCrotlS HHHyill «if tlu- renal incision uniled to the wall bv several sutures. (C) 

the techniejue is some- tube peucdratin^Mo the pelvK 

what simpler, because all 

that is necessary is to make a short incision altmg the convexity of the 
kidney and to place a drainage tulx? in the pelvis. If thought desiralde, 
the incision along the convex border may be ver\' short, not more than an 
inch, and the ojiening completed by pushing the closed l)lades of a pair 
‘)1 Kocher’s forceps through the lenal tissue into the pelvis, and then 
witliilrawing them open. Into the channel thus produced a tube is 
then inserted. 

Generally, liowever, it is better, and does not require, any more time, 
tt> open the way into the renal pelvis by a free incision, because good 
drainage is thereliy assured. Drainage is, as before, the chief aim of the 
operation. 
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I shall merely mention decapsulation of the kidneys in nephritis, 
which rna}^ be tried in certain cases wliere there is considerable diminu- 
tion in the quantity of urine, Inematuria, and tlireatening uraiinia.i 
The operation consists in exposing one or both kidneys by the lumbar 
route, making an incision along the convexity, stripping up the two halves 
of the capsule, and resecting them. 

The patient is aiuesthetized and placed on his side with a jullow under 
the lower iliocostal angle ; the usual oblique lumbar incision, about four 



inches in length, is made, and the kidney exposed by detacliing the fatty 
capsule. The librous capsule |)roper is carefully separated with the 
iinger from behind forwards (Fig. 32) and excised close to tlie hilum. 
The kidney is restored to its ])osition, the wound closed, and the o])cration 
repeated on the other side. Sometimes it may happen tliat the organ is 
displaced, accessif)le with difiiculty, and cannot be mobilized ; or again, 


' The results of the opcraticiu have not been uniform ; but in some cases it lias been 
attended by a considerable increase in the quantity of urine, the disajqjear.'ince oPblood, and 
a more or less durable improvement in the general s>'niptoms. (i. M. Kdebohls, of New York, 
w'ho first, in 1898, performed this operation, reported 72 cases in 1904, the decapsulation having 
in most instances been performed on both sides. {Tfie Suy;^ical treatment of Brighfs Disease. 
New York, 1904.) 
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that th'c fibrous capsule is adherent to the parencliyma ; in the former circum- 
stances the decortication must l^e performed without disturbinL^ the 
position of the organ ; in the latter, after section of the capsule, the 
two portions must be separated very slowly and carefullx*. Any rough 
handling must be avoided, for the i)arenchyma is often very friable and 
may readily be torn. 


URINARY EXTRAVASATION. 

A man some fifty years of age was brought to us with the following 
history : he had suffered for a long time with a urethral stricture, and for 
some weeks micturition had been attended with great and increasing 
difficulty ; six hours before admission, during a forced effort to {)ass water, 
he had suddenly felt a sort of cracking, followed by a relief of tension ; 
since then not a drop of urine had escaped from the urethra. 

W’e found the perinoum, tlie scrotum, and the ])enis already enormously 
swollen. Between the separated thighs the scrotum formed a swelling 
tlie si/e of two lists, like a large ball covered with smooth, red, and shining 
skin, on the front of which lay the penis, thrice its natural size ; the redness 
and (edema extended in front on to the pubes and behind into the perineum, 
there forming a prominent, rounded swelling, which .shaded off on either 
side* into tlie neighbouring tissues. The whole of this large area gave the 
same sensation of tense, (edematous infiltration ; nowhere was it lluctuating. 

Micturition was im|)ossil)le ; the patient was pale and anxioiis-looking, 
shaken by frcHpiently repeated shivers; the temj)erature was high (i02' - 
lo p), the [uilse rapid and feeble, the tongue dry and wliite ; in fact, all 
the signs of fast advancing infection were present. 

'I'his case is a t\’j)ical example of the wa\' in which extravasation of 
urine, in its most common form, usually j)resents itselt, though of course 
with some ^’ariati()ns. dependent on the date ol the accident, the rapidity 
oi the infiltration, and the virulence of the infection. In some cases, even 
of recent date and with only a moderate amount of infiltration, one may 
find general syini)toins of an excei)tionally alarming character, which from 
the first point to an almost inevitaldy fatal issue ; in others the infiltrated 
areas very s])eedily ))resent indications of diffuse gangrenous infiaminaticm, 
the scrotnm. penis and perineum being stippled with small, blackish, 
necrotic patches. At whatex'er stage the case comes under ()l.)servation. 
the treatment is the same and is urgently nece.ssarv. 

Make no attempt to pass a catheter. W aste no time in making 
superficial, inadecpiate incisions in the most (.edematous areas ; go to 
the perineum at once. 

Have the ])atient placed and securc^d in the lithotomy position (f /g. 
M)), wash the whole region thoroughly and (juickly with soap and water, 
then have the scrotum raised to expose the pei ineum, and })roceed to the 
operation. No fluctuation can be felt ; there is no apparent localized 
accumiilalion of fluid ; but it is always ju'esent ne\’ertheless, and always 
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in the perineum. And it is in the perineum tliat the opening must be made, 
xi'ithont any other ^nule than the median raphe ; but that guide is quite 
sufficient. 

Take the tlicrmo-cautery and make an incision in the median 
raphe, and steadily deepen it, always keeping to the middle line, 
until a jet of urine and pus escapes. It may be necessary to go to 
what seems a xerv considerable depth, an inch, an incli and a half, two 
inches, or even more, into the thickened and swollen perineum ; no 

matter, keep steadily to the 
middle line, and deepen the 
incision without hesitation till 
the fluid is reached. 

With the cautery knife 
at a red heat make the in- 
cision from before backwards, 
from the root of the scrotum 
to a finger's breadth in front 
of the anus (Fi^. jj). and 
with long regular sweeps 
divide the thick greyish-black 
layer formed by the inliltrated 
perineal tissues, in the midst 
of which nothing can be recog- 
nized ; there is no need to 
recognize anything ; if the 
median plane is strictly ad- 
hered to, nothing of impor- 
tance will be injured ; no 
vessels will be encountered, 
and the focus from which the 
extravasation is spreading 
must necessarily be reached. 

The urine and pus are 
sometimes expelled with con* 
siderable force, inundating the table and tlie operator, but do not 
expect always to meet with a large quantity of fluid ; the essential ))oint 
is to open a cavity filled with pus and urine ; when that has been done 
the chief object of the operation has been achieved. 

However, it is necessary to enlarge the deep part of the channel so 
that the drainage may be as free as possible, and before laying aside the 
cautery, make drainage incisions in the scrotum, cm the sides of the penis, 
and on the pubic region, always parallel to the long axis of the body, and 
.sufficiently separated (two inches) to avoid any risk of gangrene of the 
intervening bridges of tissue ; if the swelling is not very great, two or 
three long pubio-scrotal incisions and a number of scattered punctures, 
made with the cautery point at a red heat, will provide the necessary ways 
of escape for the extravasated fluid ; on the penis in particular, punctures 



Fi’c. 33. Median pcriiieal incision for extra vasatiim 
of urine. (A) Swollen scrotum. (B) Perineal incision. 
(C) Perineal swelling. 
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are always to be preferred, as they do not ^\ve rise to subsequent trouble- 
some contractions. While giving due attention to this important point, 
the nuinl)er of drainage incisions and punctures must be amply sufficient 
to allow of free escape of the fluids. 

Xow bathe freely the whole operation area — the perineal incision and 
’all tlic drainage oj^enings which have just been made — with warm boiled 
writer ; express the sanious fluid, and also excise the sloughs it the condition 
has already reached the stage of gangrene ; but as a general rule do not 
try to do too much; if the perineum has l)een freely opened up, and a 
siiflicient niimlier of secondary incisions have been made, tlie fluids and 
the sloughs will he eliminated without difficulty, and the ultimate results 
will very often exceed all expectation. 

No form of drainage is of any value. Leax e tlie incisions widely ojien, 
and cover tlie whole area with a thick layer of moist gauze, and over that 
again a thick mass of cotton-wool, secured in jiosition by a T-bandage. 

This operation is often attcuided by most satisfactory results, and causes 
the abriqit disaiipearance of all symjitoins of infection. For the first lew 
(lavs the patient will be allowed to ]>ass all his urine by tlie perineal opening ; 
no attempt should be made to pass a catheter, nor should a catheter lie 
tied into the bladder until a later date, when the crisis is past and the 
>welling of the tissues has (lisajipeared. 

If a thermo-cautery is not available, the incision can he made quite 
well with an ordinary' scalpel, and if it kee])s strictly to the middle line, 
it will give rise to onlx* a negligible amount of lileeding ; but the thermo- 
cautery is always to be pnd'erred, because it not onh’ prevents loss of blood, 
hut also exercises a si)ecial and salutary action on the infiltrated and 
devitalized tissues. 

Another form of urinary infiltration is that wliich succeeds ruptures 
of the deep uretlira within the superior perineal compartment: it is 
iniich less aiiparent in its initial stages, and invades the cellular tissue of 
the pelvis, ultimately sliowing itself in the ischiorectal fossa^ or in the 
hy|)ogastric region. 

The visible lesions are very deceptive ; they indicate most inade- 
(piately the nature and extent of the deep-lying conditions ; the difficulty 
in providing free drainage, the commonly very extensive diffusion of 
the septic urine, the late recognition of the nature of the primary accident, 
and tlie consequent advanced stage of infection — all these tend to make 
the prognosis in cases of urinary extravasation in the deep perineal compart- 
ment N'ery bad indeed. 

C'ask 6. An old man. 65 years of age. was brouglit to the Jieaujon 

Hospital with a diagnosis of diffiise abscess of tlie abdominal wall. The jiatient 
was in \\^ry bad condition, and could scarcely answer the questions put to him, 
hut finally we learnt that the symptoms had appeared four or five days |)rc- 
^ iously, and that since then he had passed hardly any urine, and the swelling in 
the hypogastric region had slowly increased. 

'Hie whole of the hy})oga.strium was occu])ied hy a wides]ircad. thick 
Jewelling of a bright red colour, which gave to the hand a sensation of hard 
tedcnia, and extended below over the pubes to the root of the penis, 'fliere 
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was no swelling of the scrotum or perineum ; the ischiorectal fossic prescnlctl 
their normal appearance. The pulse was very weak, the temperature below 
and the patient looked very ill. 

Forthwith I made an incision in the middle line al)Ove the pubes with the 
thermo-cautery, and after having traversed a layer of tissue about two inches 
in thickness, infiltrated with sanious fluid, smelling strongly of urine, I opened 
into an irregular cavity, with greyish sloughing walls and full of foul urine, 
which occupied the retropubic space and extended downwards into the ])el\'is 
to a large area having all the appearance of a diffuse gangrenous al)scess. 1 
cleansed and drained the huge cavity as well as possible in view of the alarming 
symptoms, which necessitated the utmost expedition. However, the patient 
died during the night. 

In this case the deep-seated extravasation had shown itself 
in the hypogastric region only ; more frequently, however, it is 
around the rectum, in the ischiorectal fossae, that the reel and 
(edematous swelling first a))pears, and it is these regions which must first 
of all be exj)lored and incised. 

As a matter of fact, as we have alread\' said, the ])eculiar gravity of 
this form de])ends on the difficulty which is experienced in recognizing it 
at an early stage, and on the diffuse gangrenous peh ic cellulitis which is 
already in existence when the first external signs ajipear ; further, if 
micturition is not absolutely impossible, and if the character of the rupture 
is .such as to permit a small cpiantity of urine to (escape by the natural 
channel, then all the conditions which tend to a jn'olongation of the 
dangerous |)eriod of doubt and expectancy are present. 

It must be remembered that the extravasation is by no means always 
confined to the defmite areas ch^scribed by anatomists, nor do tlu." lesions 
invariably jiresent themselves in one or other of the two typical forms 
which we have just described ; the general ])rinci|)le aj)j)lies eciually to all 
cases, liowe\'er ; as soon as an area of infiltration is recognized, wherever 
it is situated, it must be incised without delay, care being taken to 
work towards the urethra and to open a drainage channel rigid down to 
the site of the primary lesion. 

In deep-seated inliltrations. in the u})per ])erineal comi)artm(‘nt or 
intrapelvic, evstostomy, folknved by syphon drainage of the l)ladder, is 
sometimes useful in cases where the urethral lesion is in such an inaccessible 
j)osition that to reach it and at the same time ])rovide adequate direct 
drainage would be a \'er\' difficult matter. (See Cystostomv.) 


URINARY ABSCESS. 

A few brief remarks will suffice here, as the technique of the <j.perative 
measures follows the lines we have just laid down for dealing witli diffuse 
cxtreivasation of urine. 

In the middle line of the perineum a rounded or oval swelling is found, 
lying over and adherent to the urethra, hard, thick, and doubtfully fluc- 
tuating, or perhaps at a somewhat mcjrc ad\'anccd stage, softened, red, and 
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(vclcmatous, extending to a variable distance laterally- or towards the front, 
l)ut always showing its maximum prominence in or close to the median 
line and ensheathing the urethra. The patient suiters from urethral 
stricture, and has for long had considerable difficulty with micturition, 
while during the last few days or weeks the difficulty has liecome markedly 
greater. 

The swelling is a urinary abscess ; the scat, the ai)pearance, the 


consistence, and the evolution of the ! 
history, makes the diagnosis 
]K!rfectly evident. 

Incise the swelling at 
once ; do not wait till sujier- 
ticial lluctiiation appears — this 
wise rule dates from tlie time 
of J. ].. Petit. Make tlie in- 
incision in the middle line, 
along the raphe, from the root 
of the scrotum to the anus, 
with l(uig sweeps of the knife 
from before backwards, with- 
out troubling about the thick- 
ness of tissue that has to be 
rut through ; there is pus at 
the ceptre of the lirawny swel- 
ling, and the incision must be 
dee])ened until the cavity is 
I’eaelied. 


relliiig, together with tlie patient’s 



The quantity of pus is 
always greater than had been 
ex|)ected. and is sometimes 
mixed with urine ; once the 
cavity is opened, exjdore it 
carefully with the linger, be- 
hind, in front, and laterally. 
Ivemember that i)osleriorly 
there is not nnconiinonlv an 



I’ii:. o- Inrisioii niid ilniin.-ii'i- of ;i iiriiKiry 
(A) eppor oiul of tin* tiiht* lixi-d riijlit jil Uu' Iiottoin of the 
clivcrtiailiim. tB) SuiuTO-i‘,\tL'ni:il i-xlLMis^ion of the abscess. 
(C) l,oMer end of the tube from the iiicdum peri- 

neal iiidsioti. 


extension whicli ascends in front of the rectum ; therefore carry the incision 


right back to the anal sphincter, so as to lay bare the track if one exists. 

Laterally, the [)iis sometimes invades one or liotli ischiorectal fossae ; 
if the extension is large, make a free coimter-opeiiing into it, and drain 
with a large-sized tube. 


It* is, however, above and externally along the ischiopubic rami 
and over the corpora cavernosa that the greatest extension is most 
Ircquently; found, and these supero-extcrnal diverticula frcquentl\' give 
rise to most obstinate sinuses and iistiilcT. Do not fail, therefore, to drain 
them riglit from the bottom in the wav recommended by l^rofessor Guyon 
34 ). 
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To (k) that, make a counter-opening at the deepest part of the div'crti- 
ciihirn by passing tlie finger to the bottom of the cliannel, making an incision 
over its tip, bringing the upper end of the drainage tube out througli the 
opening, and securing it in position by a safety pin passed through it. 
Sometimes it may be simpler to attach a double thread to the end of the 
drainage tube, and then to pass a long needle from abox'e, through the skin, 
over the bottom of the channel, down the channel, and out through the 
perineal wound ; then, after threading one of the ends through the eye of 
the needle, to withdraw the latter ; by this maiueuvre the thread will l)e 
carried along the channel and out through the skin ; tlie second thread 
is passed in a similar manner, and then, by' pulling on the two threads, the 
tube is drawn into a good position at the bottom of the diverticulum, and 
secured there by knotting the two ends of the thread together on the skin. 
The drainage tube must be left in position until the separated skin has 
recovered its attaclirnent to the underlying tissues. 

When the abscess is very extensive, large and multiple drainage 
openings are required ; this is the best means of shortening the time 
necessary for cicatrization, which is always long. In some cases tlie urinary 
abscess presents itself in the form of a small, rounded, and lluciiialini' 
siccllin^ situated at the root or along the under surface of the penis ; it 
should, however, like the larger abscesses, be recognized and incised at 
once ; nothing more is needed than a touch with the point of the knife 
and the introduction of a small tube. 

Or again, in a patient with an old stricture, a small, deliiiitely localized 
swelling may be found, scd'tened at the centre but with a hard anrl callous 
periphery ; it is a clironic abscess, and cannot be cured by simple incision 
and drainage, which would merely result in a permanent urethral fistula. 

The best plan is to take advantage of the limited extent and the definite 
localization of the ab.scess, and to excise it like a tumour.^ 

Make an incision, first of all, into the centre of the mass and, after 
having ascertained that the cavity has no long prolongations, circumscribe 
the nodule by two curved incisions and extirpate it completely. 

Usually, and particularly in the urgent conditions which we are 
considering, one will confine oneself to dealing with the abscess. That is, 
of course, only' the primary step in the treatment. A little later,- when 
the suppurating area is in a clean, healthy condition, the stricture must 
be treated. 


TRAUMATIC RUPTURES OF THE URETHRA. 

Urinary infiltraiian and infeclion of the tissues on the one hanjl, and 
subsequent urethral stricture on the other, are the conditions to be feared 
and guarded against in every case of rupture of the urethra. 


* Horteloup, Traiteinc'iit des abccs uriiieu.\. Ann> ties mill. Jes orn;. gvn.^urin., oct., 1891. 

* From si.\ to twenty days after the incision of the abscess (Guyon). 
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The practical conclusions are easily drawn : to jnovide a free channel 
of escape for the urine ; to drain and disinfect the focus of injury, and, 
if possible, to re-establish the continuity of the canal. These measures 
are nc't all of equal importance, nor indeed are they always equally possible, 
but vary with the gravity of the lesions and the stage at which operation 
is p:-r formed. It is therefore necessary to classify the various clinical 
possibilities in definite groups. 

We sliall consider, in the following order : (i) The common ruptures 
of the perineo-hulhcir portion or of the membranous portion of the urethra, 
without fracture of the pelvis : (2) Ruptures of the deep urethra, with fracture 
of the pelvis ; (3) Ruptures of the penile urethra. 


1. RUPTURES OF THE PERINEO-BULBAR URETHRA. 

1. Incomplete Ruptures. .\ man 5() years of age was admitted to 
La Litie on June 14th, 1894. Two days l)efore he had received a violent 
kick on the ])erineum ; the pain had been very severe, and had been 
followed after an interval of a quarter of an liour by profuse bleeding 
from tlie meatus. At the end of some hours the patient had [massed 
urine, and since then micturition had been performed spontaneously, 
thoiigli always w ith some dilficulty ; tlie passage of the urine provoked 
intense smarting pain in the canal, and at each re])etition a little blood 
escaped before the stream, 'riiere was intense ecchymosis of the scrotum, 
and the discoloration extended over the ])erineum, but no swelling whatever 
was present in the latter situation. In the middle line over the bulbar 
])ortion of the urethra there was a ver\' tender spot, but nothing more. 

Wdiat was to l)e done ? Nothing, naturally, and particularly no 
catheterization ; the ])atient could empty his bladder, and there was 
no sign of extra\aisation of urine. I contented myself with ha\dng the 
urethra syringed out se\’eral times daily with warm boiled water. By 
the end of a week, all bleeding had ceased, and micturition could be 
I )er for met I pa i n lessl y . 

'I'liis is a ty])ical case of incomplete rupture ; the patient is able 
to pass urine, though with some trouble and some pain, but sufficiently to 
ein])ty the bladder, and there is no perineal swelling. 

liven when a ruidure is limited t(.) the mucosa, the luemorrhage trom 
the meatus mav still sometimes l)e very profuse ; one can theretorc draw 
no inference as to the gravity of the urethral lesion from the amount of 
bleeding, particularly from the bleeding which occurs immediately after 
the accident. Furtlier, micturition may be suspended for some hours 
merely from the shock of the injury ; therefore, if the patient is seen 
^’cry shortly after the receipt of the injury, it is a wise practice to wait 
some little time, and not immediately to try to j)ass a catheter ; wait to see 
if any perineal swelling appears, and if not, then wait a little longer to see 
if the blaclcler becomes distended and can be felt in the liypogastrium, while 
fruitless attempts at micturition show that the channel is obstructed, or 
that the functional mechanism is teinj)orarily thrown. out of gear. 
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Tliese incomplete ruptures occur not infrequently after blows of 
moderate severity or which strike obliquely against the surface of the 
perineum ; of late years a considerable number of instances has been 
recorded resulting from bicycle accidents in which the injury has been 
produced by a sudden jolt on the saddle or the pommel of the saddle, 
or by an actual fall. 

I?^ such conditions, if retention of urine is present, or if micturition, 
though i)Ossible during the first days, becomes progressiv ely more dilhcult 
and linally impossible, catheterization is indicated ; the operation must 
be conducted asejitically, carefiillv. and methodically, with a soft catheter. 
.\n instrument of medium size (No. 8 or 9 English) should be first tried, 
because spasm plays an important part in the mechanism of these retentions, 
which cannot be altogether ascribed to actual obstruction. 

The catheter sliould be passed gently along the upper wall of the 
urethra ; if, after a few gentle attempts, it is found that only a small-sized 
instrument can be introduced, it may be left in j)ositif)n, and the somewhat 
inadequate drainage prov'ided by its small channel be reinforced by the 
addition of a syphoning ajiparatus (see later) ; Ixit in such conditions the 
patient must be kept under the closest observation, and on the first sign of 
any perineal swelling, external urethrotomy should be ])erformed without 
delay. If no complications supervene, the first catheter should be replaced 
as soon as possible by one of a larger size. 

This method is often successful; it is simple, and is the rational plan 
in cases of partial laceration of the iirefltral ivall, and it hastens tlie liealing 
processes. Its aj)plication, however, is limited by the following reservations : 
when a ruptured urethra does not j)ermit the easy passage of tlie catheter, 
it must not be treated as if it were a strictured urethra, by jx'rsistent 
attempts to pass small-sized catheters or filiform bougies ; there is a recent 
gaping solution of continuity, ready to allow infiltration of urine into the 
])eri-urethral tissues. In such a case, to content oneself with leaving a 
catheter of insufficient calibre to ensure adequate drainage is simply to 
invite the complications which result from urinary infiltration, and which 
indeed occur only too often even when a large catheter is in the bladder. 
After some lapse of time, and particularly when syphonage has not been 
employed, the urine begins to pass between the catheter and the walls 
of the urethra, and escapes through the rupture into the tissues. 

2. Interstitial Ruptures. — This is another class of ruptures in which 
catheterization finds legitimate indications. 

For example, a young man was admitted to the ]5eaujon Hospital 
with the following history : on the previous day he had received a violent 
kick on the perineum ; he had lost no blood by tlie meatus, but micturition 
was impossible and the bladder was distended. The perineal tissues 
behind the scrotum were deeply ecchymosed, l)ut there w\is no swelling 
whatever ; palpation caused acute pain in the bruised area, and the 
perineal urethra felt thickened and hard. 

An attempt to pass a soft rubber catheter was unsuccessful, but caused 
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no bleeding ; I succeeded, liowev'cr, in passing a flexible gum callietcr 
(No. 5 English) without injuring the urethral mucosa, and the bladder 
was then able to empty itself slowly. Next day a No. () catlieter was 
introduced, and some days later a soft catheter. No. 8. Finally natural 
micturition l.)ecamc ])ossiblc, and by the end of three weeks the canal had 
recovered its normal calibre. 

This was a very sim])le case, and catheteiization is by ho means alwa\'s 
so easy ; there is indeed a very real danger of wounding the 
mucous membrane, and thus opening into the intraparietal haema- 
toma; if the catheter is left in the urethra, a similar accident may 
result from necrosis and ulceration of the swollen and com].)ressed mucosa, 
and the rupture thus bccomin^^ penclniiini^ is ex])osed to the complica- 
tions of wliich we have already spoken. 

Therefore, when tlie initial catheterization presents serious dilTiculty, 
it is better to empty the bladder by hypogastric puncture, and to defer 
any further attempts to introduce a catheter for a da\' or two, while holding 
oneself in readiness to i)erform external urethrotomy on the first sign 
of any perineal swelling. 

3. Complete Rupture. In such a case, indicated by haemorrhage 
from the meatus, swelling in the perineum, and inability to micturate, 
there can be no doubt as to the |)roiver line of treatment : no attempt 
should ever be made to pass a catheter ; a perineal incision must be 
made forthwith. 

To try lirst of all to intnxluce a catlieter is almost instinctive, and in 
reading tlu* accounts of the reported cases one meets again and again with 
the. same story in almost the same terms : catheterization has been 
attempted without success, and after more or less prolonged efforts it has 
been found necessary to perform external urethrotomy. Further, experience 
teaches that these attempts to ])ass a catheter almost invariably fail ; 
also that llicy aheays cnmpUcale and ai^p'avatc the urelhral lesions, and 
that even if a small-sizetl catheter should in the end be introduced 
into the bladder, its presence is unable to juevent the develo])ment of 
dangerous complications ; the rational treatment, external urethrotomy, 
will simply be delayed In' the initial success, and will ultiinatel\' be 
re(juired under much more diflicult and dangerous conditions. 

Primary delay, with subse(|uent diiViculties, is the onl\’ result to be 

expected in the great majority of cases from successful so-called 

catheterization. 

A man falls astride a metal bar ; he is seen some hours later. He has 
lost a considerable quantity of blood from the urethra, and the li])s of the 
meatus are glued together by dried clots ; he has passed no urine since 
the a(^cidcnt ; he has felt intense desire to do so, l)ut his efforts have* been 
inelfectual, althougli the bladder is distended ; the sen^tum is discokuired 
with effused blood, and on raising it the ecchymosis is observed to extend 
backwards as far as the anus ; in the middle line of the perineum there 
is a thick, rounded antero-posierior swellini;, which in front extends along 
the urethra, surrounding it and apparently continuous with it. 
vor,. II. 
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Do not expect always to meet with a very large and prominent perineal 
swelling, and do not forget tliat here again the deep lesions are as a rule 
more serious than the external appearances seem to indicate. The peri- 
tiretliral hamatoma alone is a sul'ticient indication of extensive injury of 
the wall of tlie canal and of the need for early operation. The sooner this 
is undertaken, the better will the operator be able to do it. 

The following is a sticking illustration : 

Cask 7.--- The ])aticnt was a man some 40 years of age, who liati not fallen 
in the usual manner astride, but in the first ])laee on his side, and had then l)een 
thrown violently backwards, lie was admitted into my hospital service in 
the evening : the haunorrhage from the urethra had been severe, and still 
continued, but there was no perineal swelling. The bhulder was emptied by 
suprapubic puncture. .Next morning, micturilion was still imi)().ssib]c‘. and 
the bladder was distended : but the perineum, though eccliymosed, was flat 
and otherwise normal in a])pearance. After a short and unsuccessful attempt 
to ])ass a. catheter. I made a median perineal incision and exposed an extensive 
sheet of eifused blood extending from the root of the scrotum to the anus and 
laterally to the buttocks, separating the tegunnmts from the deep tissues. 

After clearing away the blood and clots. 1 recogni/ed the anterior end of 
the torn urethra, rendered evident by the catheter which I had first introduced, 
and behind it a large tear, a sort of crushing of the wall of the canal, involving 
a length of about if inches, while above*, a narrow stri]) represented the iintorn 
])ortion of the u])per wall. By following this strij) of tissue with the tip of a 
flexible gum catheter (No. S Knglish) I had the good fortune to penetrate at 
once into the posterior i‘nd. wliich corresponded to tin* first ])art of the mem- 
branous urethra ; tlie catheter being directed almost directly upwards, entered 
the bladder and the urine l)egan to esca])e. 

By means of the soft rubl)er catheter first introduceil. 1 drew the ])roximal 
end of my gum catheter along the anterior urethra and out at the meatus. 
'I'hc lacerated edges of tin; torn uretlua wen; then brought tog(‘ther as well as 
possible by some interrujited catgut sutures, the overlying subcutaneous 
ti.ssues were united by a continuous suture, and the skin wound ])arlly closed : 
two small drainage tubes and a strip of aseptic gauze were left in the wound. 
Recovery ensued without any fistula. 


Technique of External Urethrotomy, Be (arcdul to piovifle 
everything likely to l)e required for dealing with wluite\‘er lesions may 
be ff'iind ; have soft rubber catheters of different sizes, line eur\ed suture 
needles or Rcverdiids intestinal needle, silk Nos. o ami 00. catgut Nos. 00, 
o, and 2, and silkworm gut. 

Either general or local amesthesia may be emidoyed, Init exce[)t in 
some extremely urgent cases wliere the operation must simply l)e limited 
to a perineal incision, or when contraindicated 1)V any special ccmditioiis. 
general aiitesthesia by chloroform or ether is to be preferred, because it 
greatly facilitates the operation and allows it to be cairied out more 
satisfactorily. 

The patient is placed in tlie lithotomy position and maintained* in it 
by one or other of the methods already described 35) ; tlic scrotum 
and |)erineum arc shaved, washed with soaj) and water, and chsinfected 
with the greatest care. Then a soft catheter is introduced into the urethra 
and slipped down to the seat of obstruction, while its inoxirnal end is held 
up over the lower part of the abdomen along with the penis and scrotum. 
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Make a longitudinal median incision in the raphe, extending 
in front and behind beyond the limits of the perineal swelling, in front 
encroaching on the posterior part of the scrotum. 

Immediately under the skin there will sometimes be found a space 
tilled with blood and clots ; more often, however, it will be necessary to 
divide a second plane of tissue a fibrous layer, more or less discoloured 
and stretched l)y the underlying blood the sitpei'lidal perineal fascia 
((‘olles’ fascia). All this is very simple, andean be summari/edin a sentence : 
go at once down to the clots. Remove tlie clots with the fingers and 
swalis. cleanse the ca\'ity carefully, and then investigate the conditions. 
At the anterior angle of the wound the ti]) of the catheter will be seen ; it 



seiA'es as a guide to the urethra. The ru])ture may in diilerent cases 
present very different characters, on which the siibsecpient stei)s to a great 
extent depend. 

-1. Rupture of the Inferior Wall Only.— It may hap])en that 
the lower wall alone is iinolved ; the margins of the rupture are more or 
less retracted, but the upper wall, though sometimes reduced to a narrow 
strip? still stretches like a bridge from one end to the other {Fig. 
db). ^ 

En(j^*av()ur to make use of this connecting bridge b\’ slipping the tip 
ol the catheter along it ; to do this, apply the left index finger longitudinally 
over the gap from one end of the torn urethra to the other, so completing 
tlie canal, and push the catheter along this artificial inferior wall tow'ards 
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the posterior orifice, in which by this plan it may sometimes be fortunate 
enough to engage at once. The chief object of the operation is then 
accomplished, and it only remains to suture the rupture if the local 
conditions are adapted for repair. 

Frecpiently, however, this simple manceuvre fails. In that case proceed 
to draw a sufticient length of the catheter into the perineal wound to 
allow of its being grasped and handled easily, and direct the tip towards 
tlie position of the posterior orifice. 

1’lie intact portion of the u|)per wall will necessarily conduct tlie 
catheter to the orifice ; with a pair of dissecting forceps, a director, or 
a probe, turn aside the fringes of the torn wall whidi hide the orifice, 
and between or l.)elow them seek for the opening with the tip of the catlieter, 
but without using any force or roughness : if in the proper channel tlie 
instrument will slip in easily : if any resistance is met with, withdraw 



Fin. j<>. - Kupliire of thr lower wail ol the 
urethra. .\ catheter luii? lieen intiodiicetl into 
the canal {diagrauiinatic:. 


.^7. Rupture »)f the hiwcr wall of the. 
urethra. Clf)sure with interrupted suturt-yi 
(diaKraiuniatie.) 


the catheter and start afresh. It is a matter of patience and dc.xterity, 
not of chance ; besides, in these cases (he step is never so difiicuK as rdter 
a total rupture. 

\Mien the catheter has entered the bladder in tirdinary cases, the next 
step is suture the urethra, at least when the operation lias not lieen too 
long delayed and the tissues are not too much infiltrated, infected, and 
too friable. 

Here, again, the unruiitured strip of the up|)er wall is of great assistance, 
and facilitates the approximation and suturing of the two ends. Pass 
a series of antero-posterior sutures of fine catgut or silk, spaced at intervals 
of an eighth to a twelfth of an inch, in the thickness of the edges of the 
urethral wound, without traversing the mucous membrane ; tie the lateral 
sutures first, working towards the middle line on the under-surface, where 
the separation is greatest ; tie them gently to avoid tearing through the 
tissues, but sufficiently tight to firing the edges in close contact (/‘ 7 g. 37). 

If the perineal tissues are in a healthy condition, they should now be 
sutured in two layers, musculo-aponeiirotic and cutaneous, in the manner 
already described ; if, however, the apjiearance of the tissues is not 
satisfactory, leave the wound widely open (see later). 

» 

B. Complete Rupture ; Separation of the Two Ends. — The 

operation is always more troublesome, and success less certain, \vhen the 
urethra is torn completely across. 

Tlie perineum is incised, the underlying area widely exjiosed and 
cleared of clots, blood, and urine ; in the depths of the wound you can see 
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no sign of the urethra ; it is completely divided and the two ends have 
retracted. 

There is no difficulty in linding the anlerioy end ; by pushing the 
catheter, which had been i)reviouslv ])laced in tlie uretlira, a little further 
in. its end will appear in the wound and indicate tlie position of the orifice. 
Ihe discovery of the posterior end is. howex'er. a very different matter, as it 
often retracts ver\' far 
backwards and is frayed 
out, plugged with clot, 
and unrecognizable. 

Begin by making a 
careful and systematic ex- 
amination of the })ostcrior 
part of tlie wound ; go 
over the wliole area with 
a director, and ex])lore 
each little orifice, each 
depression, eacli little red- 
dish nodule ; if the in- 
strument enters and one 
can see the smooth surface 
of the mucous membrane 
and the lumen of a canal, 
seize the margin of tlie 
opening! and try to intro- 
duce the tip of the catheter 
wliich will slip in 
without the least troiil)le 
il it is in tlui proper 
channel. 

A tittle urine escapiiii:, 
drop hy drop from the 
vesical end of the urethra 
is a N’aluable guide : if 

tilt, patil nt is not undtl Ci^iiiplrlerupturi- ol tlu'i)t.*iiiu:il UTethni. CallK- 

the infllU'nce of a ireneral tt-rizatioiMif llu- posluri«)r md. (S) Cathetir by tlu* 

^ m«jtus. (A) .'nU-rior oiul \vil!i cuthL’ttTi'iuorKiijj' from it. (3) 

ainestlietic, some vohm- orifice <»l iM»stcrior end. held by dissoclini* forcop.'^. (C) 'fil> of 

. .. j . ■ • catheter beinjj iiisiinialed into the posterior end. 

lary attempts at micturi- 
tion may |)roduce the 

desired result ; an assistant can often be of considerable assistance by 
depressing the h\’])ogastric region or by })usliing forward the posterior 
urethra with a linger introduced into the rectum. 

«lf the channel cannot be found, the incision should be juolonged 
backwards (without ever in\'olving the anal sphincter, howe\'er), or more 

' Be careful, lunvever, to avoid causing; any disidacenient of the orifke : the force])i» must 
only he used to open it hy raising the upper lip ; two traction threads, introduced at oppj)site 
l>onits in the upper and lower walls, and held e(iually taut, are to he preferred. 
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room may he provided by means of an additional transverse, prerectal 
incision, a practice which is particularly to be recommended, as we shall 
presently have cause to mention, when dealin^j^ with ruptures of the deep 
membranous urethra. 

The posterior end is found.' -Let us suppose that the posterior 
end of the urethra has been found and a catheter passed along it into the 
bladder. 

Here again, when dealing with quite recent injuries, if the two ends 
can be approximated with comparative facility, and if the edges of the 
rupture are fairly regular, not being too much frayed and lacerated, 
immediate suture is good practice. Of course, suture of the urethra cannot 
be considered as a necessary procedure, and unless tlie conditions are 
altogether favourable it will be better not to attemi)t it ; moreover, 
in these cases immediate o])erati\’e success is far frotn being a guarantee 
of a permanently satisfactory functional result, for amongst ])atients who 
can be followed up it is found that secondary strictures are common. 

It is well to be aware of these facts ; but still we do not think that 
the possibility of ultimate failure is sutficient reason for refraining from 
suture in all cases. The lirst step is to hrin^ Ihe two ends in contact by 
a series of tension sutures, and afterwards to complete the union hy a 
sufficient numbgr of adjusting sutures. Therefore, i>ass three or four tine 
but strong threads through each end, each thread including a good thickness 
of the wall in its grasp ; di'aw the posterior end of the urethra forwards, 
and hold it in contact witli the anterior end by means of dissecting forceps ; 
tie this first row of sutures gently, so fixing the two portions of the tube 
in position ; these tension sutures are particularly necessary in the uj)ixu* 
wall of the urethra ; tlie remaining work is greatly facilitated once they 
have been pas.sed and tied, and the closure of the urethra around the cal lus- 
ter is completed by some antero-posterior sutures, including as inucli as [pos- 
sible of the thickness of the wall without traversing the mucosa {Plate II). 

If rendered necessary by the thinness and friability of the uretlira, 
the [Preliminary tension sutures may be passed through the whole thickness 
of its wall without interfering with an ultimately successful result, as is 
shown by the following case - amongst otliers of Lennander's. J 

The patient was a man 46 years of age, whip had sustained a violent 
perineal contusion against the back wheel in a bicycle accident. He tried 
to urinate, and passed ncpthing but blood. Next morning his doctcpr made 
unsuccessful attempts to ntroduce catheters of various sizes into the bladder. 
In the evening the patient was admitted to the Iqpsala clini([ue, and at 
10 ]p.m. an ojperation was performed under ether amesthesia. 


' Llnnandkk, UclxT die Behandliing dcr Uiijitur der Iiiiitercn Harnrdhre init viiT Fallen 
von Kuptur der Pars membrariacea, dariiiiter cine FahrradverlcMziing. Arch, f.Cilin. Chir,. 
i8g7, Bd. x!iv., p. 47<^. 

l^late II . — Rupture of the urethra, suture of the two ends. A calhcter has been passcnl into the 
canal ; the urethral mticosji is stretched by forceps, while the needle traverses the extra -mucous coat ; the 
first suture on either side is alrea<ly tied. 
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A median incision in the greatly swollen perineum opened at once into 
a large cavity full of blood and urine. The anterior end of the ruptured 
urethra was readily discovered by the introduction of a catheter by the 
meatus ; the posterior orifice was found on the summit of a small conical 
nodule which corresponded to the apex of the prostale. The two ends 
were sej)arated by an interval of at least i j inches. 

W’ith some difficulty the two portions of the upper Vvall of the canal 
were united by means of three sutures of No. 2 catgut, which were passed 
through the whole thickness <;f the wall and tied within the urethra. A 
No. 8 (English) catheter was then passed down the whole length of the 
urethra into the bladder and fixed to the piepuce by some sutures of silk- 
worm gut. The lower wall of the urethra was united over the catheter by 
three silkw(3rm-gut sutures which did not penetrate the mucous membi ane. 
The cavity was |)acked with iodoform gauze, the wliole wound left widely 
open, and the catheter attached to a syphon apparatus. An uncomplicated 
recovery followed, the urethra uniting by first intention ; the catlieter 
was removed on the twentieth day, and normal micturition was speedily 
restored. 


It will very seldom be advisable to close the urethro-perineal 
wound completely. It is, however quite legitimate treatment when 
the operation has been undertaken at a very early stage, when the focus 
is of limited extent and contains only clots, or at most very little urine, 
and wlien there is not much stripping up of tissue planes. After the 
ureyira has been carefully united hy a sufficient number of extra-mucous 
interrupted sutures, the musculo-librous perineal tissues will be sutured in 
two. layers if ].)()ssible by the same continuous suture, continued from one 
plane to the other, the better to consolidate all the layers and to obliterate 
all dead spares. The cutaneous wound is finally closed without drainage. 

I'lut if the ))eri-urethral tissues are found infiltrated and strii)ped uj), 
drainage must be employed, a tube being placed in contact with the sutured 
urethra, and the oxeiiying tissues cmly partially closed, or even left widely 
open and packed with asei)tic gauze. 


If the rupture is associated with wide separation, and the retracted 
posterior end can only be brought forward with great difficulty, one may 
simply be content with the jierineal incision, which by providing a free 
escape for the extravasated fiuids, meets the immediate indications ; but 
should both ends have been found, it is worth while employing the plan 
recommended by MM. (iuyon and Legueu.i 

The two urethral orifices are attached to the perineal wound, in 
the same way as the two ends of intestine are fixed to the skin after some 
resedions for gangrenous hernia, etc. ; in other words, the margins of the 


* I.KGiJKi’. Do la roparalion en c1(mix temps cles pertes cie substance trauinatiques ou 
oporatoires de I’liretre perineal. Bull. Sac. de Chir., if)o(), t. 32. P- Pastkau et 

JMiLI.w J^a refection do I’nretre perineal dans les tranmatisines graves dn periiiee, etc. Ann. 
mcv mol. des org. geniio-urin., 1906 . 
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two orifices are attached separately to the cutaneous edges of the perineal 
wound by a series of interrupted sutures of fine catgut (Fi^s. jg, 40). 

No catheter is |)laced in the 

k the urine is allowed 

gradually,^ until iinally 

gins, in the centre of the peri- 
' )V neuin. The lower wall of the 

ui-etlira can then he restored 
/ comparatively simple 

/ jl plastic operation : a square or 

I }.\ rectangular cutaneous tla]) is 

fistula, 

/ the left for example, dissected 

turned o\'er from with- 
out inwards around its base, 
which c()rres|.)onds to the left 
^ ‘ margin of the fistula; on the 

^ ‘ ^ ' second ila}) is cut 

with its base externally, dis- 
sected ui) and aindied over 

V). ■ AUachinent of the two cikIs of tht‘ rupluml ,1 r ^ r 

nrethni to the e<t^;t*s t)f the perineal wound (Ouyon- tllC tll'St, I'aW SlU'laCC tO raW 

homuMi). The two ends are exposed and secured hy . .1' I . . 1 ; ./4 : 

forceps ; a preliminary suture is i>asscd throuKh the upper SUriaCC, aiKl SUlUietl lU pOhlllOll 
wall of each and, wlieii ti.;jhtcned, will draw them t«)gether. manner sllOWll ill Fig 4I 

In this way a new inferior 
urethral wall is formed by the two cutaneous Haps. A little touching up 






I'iii. V). - :\ttachincnt of the two ends of the ruptured 
urethra to the e<lges t)f the perineal wound (Ouyon- 
I.egueiil. The two ends are exposed and secured hy 
forceps ; a preliminary suture is i>asse(i through the upper 
wall of each and, when tightened, will draw them t«)gether. 


is sometimes required in front 
and behind, but com])lete heal- 
ing is usually obtained without 
much trouble, and tlie segment 
of the canal thus repaired remains 
supple and of adequate calibre. 

W'e liave had occasion to 
treat two cases of traumatic 
rupture of the urethra by this 
method, and the ultimate results 
were excellent. There is, h<nv- 
ever, sometimes a difficulty in 
satisfactorily suturing the two 
ends of the torn urethra to the 
skin at the primary operation ; 
the important point is to bring 
the two orifices as close as j)ossi- 
ble, without traction, to the sur- 
face of the skin in the middle line. 



Fiz. 40. .A.tlaclinient of the ruptured urethra to 
tl^c i>erine:il wound. The two ends are fixed to the .skin. 
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The posterior end cannot be found. — Thus far \vc have presumed 
tliat tlie posterior end of the urethra has teen found and a catheter passed 
along it into tlie bladder ; but there is another possil)ility which demands 
consideration — what should be done if, after a careful search, the 
posterior end cannot be discovered ? 

The difficulty may be met in two ways : (i) Leave matters as they 
are, fill the perineal wound with gauze, and wait, emjrtying the bladder 
if necessary by hypogastric 


puncture; possioly ui a 

suliscquent examination the M 

orifice maybe found; pos- .. ■■Wb- 

sibly also the urine may 

escape freely by the large X 

perineal opening which has 

been made. (2) By supra- 

pubic cystotomy and retro- ■ 

grade catheterization. !;(? ^ . 

When the general state 

of the patient and the siir- ^ 

rounding conditions permit. iilllf 

tlie latter jilan is useful, as |- 

t)V means of it an immediate 

iittempt may te made to ' ' 

restore the continuity of the , 

canal more or less comjdetely. ' 'IrWKe' i ♦ 

Theoperation may, however. , . 

ill some cases be attended , ' 

with a good deal of difficulty 
(fog. 42). 

Tli»j livMwwr'icf rir' l otrinn 4*- I’l^stic oiu-ralioii for dosuro of pirincal listiilti. 

I llL M\pU}.^c.lMllL 11 'phe left tla]) i.-* luriuHl over tiu* fislula, cpiUidial siirftu't' 

is sluiVud Jliul l)r('l)iirC(l in upwards ; the riifht lla}) is cut and is iiboul to Ilf i)laa-d DVt-r 
' ' * the uiukr surface of the first. 

the usiinl nicTiiiKM'. Ahike a 
niedian suprapubic incision 

j or 4 inches in Icn^dh ; the vesical distention whicli is usually prestMit 
in these eases i^reatly facilitates the earlier stages of the operation. 
Helow the abdominal wall a mass of yellowish fat will be found; it miisl 
be displaced u))wards cn masse, and retained under a retractor; Ihe 
peritoneal reflection is not seen, hut is displaced upwards alom^ with the fat. 

II the bladder is distended, it will 1 k' possible to feel and see it ; 
il it is empty, it will be certainly readied by following the posterior surface 
f)f the pubes downwards, and by means of two traction threads })assed 
through the anterior surface it may be drawn up into the parietal wound. 






41. - Clastic operation for closure of perineal listnia. 
The left tla]) i.-* Inrned over the fistula, ciiillielial siirfaei* 
ujiwards ; the riifht tla}) is ent and is about to be ])laced over 
the uiuler surface of the first. 


Open it in the middle line witli the scalpel for a length of ateut 2 
indies ; the intravesical manipulations are unnecessarily complicated 
and jirolonged by obstinately persisting in attempts to carry them out 
through a small opening ; there is not the slightest adx’antagc in tr\'ing 
f" do this, because the incision can subsequently be closed so far as may 
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be deemed necessary. A traction thread is passed throngli either lij) of 
tlie vesical wound, and the next step is to pass tlie catheter down the urethra 
from the bladder. 

It is usually possible to see the vesical orifice of tlie urethra with 
the aid of a large speculum and a good light, but with a fat patient, the 
sym})hysis high and prominent, the bladder deep, and also in the more 
common urgent conditions, the finger must be the guide. 'Fhere is always 

a tendency to seek for the o})ening 
too far l)ack ; I he neck of the bladder 
is silitaied in front, almost under the 
symphysis, or at least in the prolonga- 
tion of the axis of the sympliysis 
downwards. 

Introduce the left index and 
middle fingers into the bladder, and 
carry tliein at once tlown to tlie 
liase, in tlie direction of the pelvic 
floor; then draw them from beliind 
forwards in the middle line ; you will 
recognize the neck of the i)ladder in 
the form of a small elexation, sur- 
rounded behind and laterally by a 
more or less prominent semicircular 
ridge (the middle lobe of the pros- 
tate) with a central depression ; if 
the i)atient is elderly, the proslatic 
])rominence is well marked and 
constitutes an excellent landmark 
sometimes no prominence can be 
found, but only an area of thicken- 
ing, an indurated semicircular zone 
which under the tij) of the finger 
feels like the margin of a small cup. Place the tip of tlie index linger 
on tile point found, and along it conduct a catheter into the orifice ; 
the instrument must have some degree of rigidity : an elastic gum 
catheter or, better .still, a metallic one. 

W’hen the instrument appears in the jierineum (A'fg. 42) it only tlien 
remains to use it as a conductor to lead a soft rubber catheter into the 
bladder. 

Cut off the tip of the soft catheter which had previously been passed 
down the anterior urethra into the perineum, and fit the ojien end over 
the tip of the vesical catheter ; withdraw the latter carefully by the hyjK)- 
gastric wound, and it will draw the soft catheter after it, along the plisterior 
urethra into the bladder. 

When the rubber catheter appears in the hypogastric wound, detach 
it from the guiding instrument, and pass a stout double silk thread through 
the end, which is then allowed to fall back into the bladder, while the threads 
are fixed securely to the skin on either side of the wound to obviate any 



tin* jiostLTUir cud (»l' tlic urethra, and appearing 
in the perineum. (BB) Catheter introduced l»y 
the meatus into anterior end of the urethra, 
(C) Suprapuliic oi)cninR in hhidder. 
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risk of the tube slipping out of the vesical cavity, and so sacrificing all the 
advantages which had been obtained by a decidedly troublesome operation. 

Or again. Tillaiix’s excellent plan may be adopted : instead of a soft 
rubber catheter, take a long piece of rul)l.)cr tubing of the same l)ore ; jiass 
it along the anterior urethra to the perineum from tlie meatus ; then, using 
the vesical catheter as a guide as before, draw the tubing along the posterior 
urethra into the bladder and out through the hypogastric wound, and draw 
out a sufheient length to allow the end to he placed in a receiver ; some 
lioles must be cut in the segment of the tulie which is to remain within 
tlic bladder ; lastly, idacc the portion of the tube which projects from the 
urethral meatus in the recei\'er into which the hyj)ogastric end had already 
been led : in this way free drainage of the bladder is assured without anv 
danger of the tube slipping out ; after a few days a self-retaining rubber 
catheter rna\’ be substituted for the long tube. 

The bladder wound, which lias been made fairly large for facility 
of access, will be partially closed, and a lew sutures will also be placed at 
the extremities of the suprapubic wound. The treatment of the perineal 
lesions will of course de])end on their nature, and will follow the lines 
alread\' laid down. 

It must be clearly understood tliat all attempts at immediate repair 
of tlie darujiged urethra and surrounding tissues are onh' ajiplicable to 
coiniiaratively recent and uncomplicated cases. 

'I'oo often we hnd that the infiltration is already very extensixe. or 
that a huge urinary al)scess is present ; in such conditions, a simple 
incision, laying the tissue planes freely open right down to the 
urethra, is the only rational treatment. By means ol it. the immediately 
threatening s\'m])toms will l)e overcome, and at a later date tlie local 
coiiditioiis will be dealt with in the best manner possible, though the 
difficulties associated with tliese secondary o])erati()ns are often \erv gical 
because the primarx' lesions are always seriously aggraxated by initial 
clelav. 


II. RUPTURES OF THE DEEP URETHRA, WITH FRACTURES. 

Tlie jirognosis is alxvays much more serious xvhen a rupture of the 
deep urethra is associated with a fractured pelvis. 

Tlie cxtrax'asation sjireading in the intrapelvic ])lanes of cellular 
tissue speedily jiroduces very considerable disturbances : it is diflicult 
to obtain direct access to the urethral lesion ; besides, in the region 
xxiiere it must be attempted, catheterization ol the posterior end is 
extremely difficult, and if the urethra should be compressed or torn 
l)y a fragment of bone, it is practically impossible under the circum- 
stances U\ attempt to relieve the conditions by any direct measures. 
1 he essential point is to proxdde free escajie for the urine at once, and so 
])revent the danger of extensive infiltration. 

It there is a definite swelling in the posterior part of the 
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perineum, incise it in the middle line, or better, make a T-shaped incision, 
vvith the horizontal limb of tlie T crossing in front of the anus, and after 
cleansing the underlying cavity, look for the posterior end of the urethra, 

I f it is found, the further steps of the operation will be conducted on 
the lines alread\' laid down ; usually, however, one must be content with 
placing a catheter in the bladder, while the perineal wound, however large 
it may be. must be simply packed with gauze and left widely open. 

If the posterior end cannot he found, or if the urethra is compressed 
by fragments of bone, the operator must not coniine himself to simply 
leaving the perineum open ; that would be a most uncertain plan, because 
nothing is known of the position of the bony fragments or of the character 
of the urethral lesions, and there are good reasons for supj)()sing tliat the 
channel is not, and cannot become open, since it is closed l)y a bony 
obstruction which cannot be remoxed. 

Suprapubic cystotomy should therefore be performed at once ; 
if the accident is quite recent, and the local disturl)ances are not yet 
extensive, retrograde catheterization may be attempted, but usually it is 
best simply to i)lace a drainage tube in the Idadder through the siiiH'apiibic 
wound. 

When an examination of the perineum furnishes no definite 
localizing signs, suprapubic cystotomx* and drainage is the plan which 
should always be adopted as first choice, leaving a jaerectal drainage 
incision to be made at once if any swelling, inclicatixe of commencing 
urinary infiltration, should appear. At a later date, when the primary 
dangers are past, the restoration of tlic perrnealulity of the canal, always 
a difficult matter, will lie undertaken. 


in.— RUPTURES OF THE PENILE URETHRA. 

I now come to the ruptures of the penile urethra, 'fhe following 
case will gix'c a good idea of the evajlution <d tliese injuries, their dangers, 
and the urgent indications to whicli they give origin. 

Case 8. -A powerful coalheaver, 29 years of age, was admitted to the 
Necker Hospital on the Sth of March, 1893, with extensive infiltration of the 
scrotum, the hypogastric region, and tlie penis, the last being black and 
gangrenous-looking in its anterior two-thirds. His story was as follows: On 
the preceding Sunday, the 3th of March, while tipsy, he had twisted his penis 
violently during coitus : he had felt intense pain, and noticed at once that blood 
was flowing profusely - in a jot — from the meatus ; he estimated the total 
(juantity lost at about three pints. However, during the night lu^ was aide to 
pass urine naturally ; on the Monday spontaneous micturition was still possible, 
though not without pain. On Tuesday urine could only be expelled in'Vlriblets 
and with great straining ; finally micturition became altogether impossible, 
while the penis and scrotum became more and more swollen. In that condition 
he was brought to the Ncckcr hospital, having pas.sed not a drop of urine for 
forty-eight hours. 

During the night a student made two incisions on the sides of the penis, 
and tried, without success, to pass 9. catheter ; nor was he more successful in 
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an attempt to empty tlic bladder by hypogastric puncUirc, the needle, undoiibt- 
idlv, not penetrating deeply enough into the (jcdematous tissues. 

' bn the morning of the 9th. the state of tlie })atient was most critical : the 
Denis was insensitive, black, tense, and enormously swollen, and a]>peare(l to 

i) c gangrenous in almost its whole extent ; the infiltration aficcted the entire 
Dcrinco-scrotal area, and extended very high in the hypogastric region : the 

j) ain was intense, the tongue dry. the face earthy coloured, and the toxamiia deep. 

After making large and multiple incisions in the infiltrated tissues witn 
the thcrmo-cautery, 1 performed suprapubic cystotomy. 1 had to penetrate 
to a very considerable depth through the swollen tissues before 1 could feel 
the bladder ; 1 secured the organ with two fixation threads, opened it, and 

fixed the edges of the incision to the skin by a few sutures. 

The operation was followed by immediate iiTi])rovement : the infiltration 
iieascd to advance. 'Fhe scrotum, the perineum, and the penis gradually 
resumed normal form and si/.c : the gangrene affected the cutaneous coverings 
of the ])cnis only, and after a series of ])Iastic operations which it would take 
loo long to recount here, the patient left hospital at the end of four months, 
able to pass urine perfectly well, and with a ])cnis which had Ix'cn “ repaired ” 
in a verv satisfactory manner. 1 saw him two years later ; he was then 
[lerfectly well, and cpiile satisfied, he told me, with the functional value of tlie 
organs he had so nearly lost. 


W’e hav(' here tlierefore a lirst clinical type of rupture of the j)eiiile 
urethra, the rupture dating from several days previously and com- 
plicated by extensive infiltration. 

In such a case the method of treatment we have just detailed is in 
our opinion the best ; an\’ attempt to reacli tlie bladder or urethra through 
ihe swollen and (edematous iierineal tissues behind the rujiture would be 
attended liy great diilieulties, and the result would be very uncertain. 

Gb at once to the hypogastrium, open the bladder above the 
pubes, provide syphon drainage, and relieve the infiltrated tissues 
by free incisions made with the thermocautery. This is the iicsl 
iriethod of cutting short the threatening local and general conditions, and 
('1 arrt'sting the progiTss of the gangrene of the j)enis. ' 

In recent cases llu^ situation is not (]uile the same, and the correct 
treatment is more open to discussion. If michirilion is possible, it may be 
siifricient to lre([iientlv irrigate the urethra witli boiled water and to mak(‘ 
a long incision on the under surface of the i)enis should any swelling develop. 

W/itn t/ic palitni cannot pass urine, or only u'illi difficulty, a gentle 
atteni])t should lie made to jiass a catheter into the bladder ; but if any 
serious diHiculty is experienced, a drainage o])ening must be provided 
at once behind the seat of rii])ture. There is a choice of two methods : 
external urethrotomy, opening the canal in the ])erineiim behind the 
rui>tiired segment, or suprapubic cystotomy. 

J^ersonally we prefer suprapubic cyslolomy ; it is a simple ojieration 
wliich. with the aid of sv])h(.)nagc, insures \erv satisfactory drainage of 
the bla(j[der, and is not attended with any risk of leaving a persistent listula 


f)f the ixiiis due to extravasation of urine is very uncoinmoii ; but cases 
•ire Irniii time totiiiu; observeil. 1 have seen a very striking exaini)le in a man, (x) years of age. 
whose penis had sloughed almost completelv, aiul was represented merely by two siiuill nodules 
situated below the pubes. 
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after the natural course of tlie urine has been restored. With regard to 
this j)()int in particular, perineal urethrotomy appears to us to Ix.^ decidedly 
inferior, and daily experience shows, notwithstanding anything that may 
be said to the contrary, that fistuhe are not uncommon and are often very 
intractable. I may also pt)int out tliat the opening of the urethra behind 
the point of rupture without a guide in the canal is not always a simple 
matter. For these reasons hypogastric drainage appears to us to bv. 
indicated. 

With regard to direct incisions at the i)oint of ru))ture, witli suture 
of the two ends, the operation may he very troublesome and associated 
with profuse bleeding; and )>erhaps, even as a reparative measure, it is less 
efficacious than putting the ruptured urethral segment at rest by comidete 
dixersion of the stream of urine through a liypogastric opening, followed 
by instrumental dilatation of the canal as soon as healing is sufficiently 
advanced ' 


FOREIGN BODIES AND CALCULI 
IN THE URETHRA. 

Here, as in otlier cases where foreign bodies are impacted in mucus- 
lined canals, extraction by the natural passages is the method of (iioicc' 
when it can be carried out without causing serious injuries to the wall of 
the urethra, and the latter condition de])ends on llie miturv oj ihe 
body and flic date ul whicli the attempt is made. 'i'here is therefore the 
greatest advantage in undertaking the extraction at the earliest ))ossib](* 
time ; indeed, in some cases the symptoms are so urgent as to demand 
immediate iiiter\'ention. 

Ifi-actically these foreign liodies may l)e dixided into thrt'e gi'ou})s : 
(I) f moments oj catheters, boanies, or other instruments accidentally brokiui 
off and left behind in the bladder or the unnhra by a medical man or l)y 
the patient himself. (II) Foreii^^n bodies introdneed by the patient, of infinite* 
variety, but possessing certain genera) characters in common. (Ill) Calculi, 
esca})ed from the bladder and arrested at some point in the un.^thra, or 
which have originated in a urethral diverticulum or in the jirostate. 

When the accident has happened under the hands of the 
surgeon, the situation is very definite, very worrying, and immediate 
extraction is demanded, not only l)ccause of the need for removal of the 
obstruction, but also for j)ersonal reasons. If, under these un])leasant 
circumstances, there is one recommendation more useful than i^motlicr, 
it is to keej) cool ; such a misadventure has occurred in the hands of tlie 
best surgeons. Xotliing nmst be attempted hurriedly, and in case of 


' Incision at the site of rupture is, hf)\vcver. sometimes necessary in the j)resence of a 
considerable ha'inorrhagic effusion, endangerjng the vitality of the organ. 
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necessity, if the appropriate instruments are not at hand, attempts at 
rtMiiovai must be deferred for a few hours. When the responsibility 
of the accident lies with the patient himself, naturally the knowledge 
(>1 the exact nature of the accident will be less definite : it ma>’ be necessary 
10 sift the truth from the more or less involved stor\' ; in any case, lunveA er, 
instrumental exploration of the urethra, which is always essential, will 
clear up any doubts. 

In certain cases the symptoms are too threatening to i)ermit of any 
delay : retention of urine, persistent or repeated luemorrhages, intense 
pain, aggravated by the slightest movement, swelling of the })enis and 
perineum, indicate local infection and imminent danger of urinary inliltra- 
tioii. liven when micturition, though impeded, is still possil)le, and the 
condition causes less alarm, the single fact, duly verilied, of the presence 
oj a foreign body, constitutes an am|)ly sufUcient reason tor immediate 
action. No reliance can be jdaced on the exceedingly doubtful chances 
of hiie sp(mt(incoHs expulsion, and delay can only be justified as a temi)orar\' 
measure to give time to |)rocure the necessary eqniiiment. 

The line of treatment is therefore alwa\'s quite clear ; (r) Try first 
to remove the foreign body by the natural passages, adapting the 
methods employed to the characters of the object ; (z) If extraction 
proves to be impossible, incise the urethra, that is, perform external 
urethrotomy. o\'er the foreign l)ody. 


. h 

Let us first presume that we have to do with a relatively simple case : 
What is to lie done if, during the passage of a catheter, a poition of the 
instrnineiil has broken off and remained behind in the urethra ? The 
accident has just happened. 

Some very simple measures may he at once tried, without, however, 
fxpeeting any very striking results: Anuissat’s plan for instance. The 
end of a metal catheter had broken off in a stricture ; he caused the patient 
l<» attemi)t to i)ass water while he compressed the meatus between his 
lingers ; when the |)atient’s efforts appeared to be sufficient and the urethra 
was well distended, he siiddenl)' relaxed the com])ression, and the stream 
ol urine brought out the foreign body with it. This i)lan is only likely 
to he efiicacious in exceptional cases, but at an\' rate it is perfectly harmless. 
ll the end of the catheter can be plainly felt through the urethra, an attempt 
may be made to work it along the canal from behiiul forwards ; but certain 
precautions are necessary to obviate any risk of pushing the foreign body 
more dee])ly into the urethra or into the bladder. 

Th?* first step therefore is to fix the object hy pressure with the tlumil) 
fingers on the perineum or penis immediately behind the s))ot at which 
it is situated ; while this guard remains in position, the fingers ot the other 
liand will seek to jiiish the foreign body along the urethra until it can he 
Jeached by means of ordinary forcejis introduced at the meatus. If situate 
^^^.v deep in the memliranous urethra, it will he uselul to jilace a finger 
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in the rectum , and by |)ressiire from above downward along the anterior 
rectal wall do what is possible to displace tlie foreign bod\^ downwards, or 
at least to i)revent it from slipping into the bladder during the attempts 
at extraction. 

I'lie latter ])recaution, indeed, should never be omitted, even in tlie 
course of the ))reliminary examinations; smooth, rounded, or cylindrical 
bodies have a decided tendency to slip more deeidy along tlie urethra, and 
displacement into the bladder in a large proportion of the cases is a 
complication to be carefully avoided. 

If these methods are not speedily attended with success, do not [)ersist, 
but proceed at once to more direct measures. 

If the end of the catheter is not too far from the meatus, or has been 
brought within reach by external pressure, one may sometimes succeed in 
seizing it and drawing it out with line dissecting forceps, Kocher’s, or bullet 
forcej)s ; sometimes, when appro|)riate instruments are not available, a 
stylet sliglitly bent at the extremity ma\' be made to penetrate into the 
interior of the retained fragment, or the end of a piece of wire, bent into 
a hook, may be passed beyond it and effect its remo\'al. 

The dilhciilties are much greater when the foreign body is situated in 
the membranous or perineo-hulhar portions of the urethra, and, if siiital)Ie 
instruments are not at hand, it is best to defer any attemids at extraction 
until they can be obtained. The following \'ery simi)]#i/i)lans may, howex er, 
be tried. 

Take a catheter, open at the extreme end, of a size larger than tliat of 
the broken one ; pass it gentlx’ down the urethra, and try to ensheath the 
retained fragment which is kept carefully lixed by external jiressure : if 
this rnanceuvre is successful, extraction can.usually be completed without 
much troul)le ; but the great difficulty always consists in insinuating the 
extracting tube around the liroken end, the edges of which are often irregular 
and sharp ; a finger in the rectum or on the perineum can be of considerable 
assistance. We shall again have occasion to mention this i)lan of ensheathi}u^ 
the foreign body when dealing with other types. Another plan which is 
worth trying is to take a catheter, of the same size as that which is broken 
in the urethra, cut off its tip, and pass it down the urethra into contact 
with the retained end ; in this way the two segments form a continuous 
tube, along which a metal stylet may be introduced, enabling the two 
portions to be withdrawn together. 

Or again, a fine bougie, curved or twisted like a corkscrew at the 
extremity, may be insinuated into the lumen of the retained fragment, 
and hooked into the eye, or j)erhaps, by inclining tlie shaft of the bougie 
strongly to one or other side of the canal, it may be possible to exercise 
a certain degree of traction, which, /frequently rciieated, may little S)y little 
succeed in withdrawing the foreign body. 

Finally, there remains instrumental extraction by thfe meatus ; 
with proper instruments it is the best method, and the one which should 
be first chosen. 
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There arc many models of urethral forceps. h(K)ks. and curettes : but 
any good urethral forceps, such as (:ollin’s (Figs. 43, 45), with a urethral 
(airette (Fig. 44) or a simple hook, will constitute all the instruments that 
are really useful for dealing with the contingency we are considering (the 
retention of a fragment of a catheter, bougie, or other urethral instru- 
ment.), and with which quite as much can Ix' done as with more 
complicated instruments. 

The closed urethral forcej)s is slijjped down the 
urethra until it comes in contact with the foreign 
bo(l\' (which must be li.xed by a linger from out- 
side) : the instrument is then opened, and, if dealing 




-I.i. 

Urylhml ftirceps. 


Fig. .14. 

Urethral eurrtte. 


Fig’. 4 5* 

Urethral Itireeps. 


with a piece of a catheter, clTorts must lie directed to sciziiij^^ the frapiient 
luni^itfidinally : not transversely, wliich vv< add f^ive a very uncertain hold. 
I lie forceps is particularly useful for extractin^^ small elastic catheters 
or line lipufj^ies, which, even when seized transversely at some distance 
Irorn the end, double U[) under the traction and are quite easily 
pulled out. 

The curette may be employed to remove fragments of catheters of 
VOL. II. 5 
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larger size ; it. is introduced closed into the lumen of the fragment, passed 
in as far as possible, then opened, and the blade hooked into the eye of the 
catheter. 

The same object rpay be attained with a simple hook, but less easily ; 
and always with greater risk of tearing the uretliral mucosa. 

If the broken catheter or l)ougie is very deej)ly situated in the mem- 
branous or prostatic portions of the urethra, and attempts to disj)laceit by 
external manipulations, or to extract it by instrumental means tlirough tlie 
urethra, have failed, it becomes good practice— if indeed it has not alrca(i\’ 

been done unintentionally during the attempts at extraction to push it 

back into the bladder, and then to proceed at once to deal with it as a foreign 
body in the bladder, by extraction with a suitable instrument (f/g. 46). 

It must be remembered, however, that displacement into the bladder 
is only to be considered as a method of necessity. Extraction by the 
natural i)assages is undoubtedly the result to be desired : but the operation 
must be carried out with gentleness and skill, not force ; unreasonable 
obstinacy, which prolongs the instrumental manceiivrcs unduly, is to be 
deprecated, and ultimately leads to oj)eration being necessary on a contused, 
lacerated, and bleeding urethra, in the worst j)ossible condition to resist 



h is;. 4^1. — (luyon’s lujok for removing fine bougies from the bladder. 


infection. ITethrotomv, when performed early, on a urethra free from 
any serious lesions, is a simple operation, and one wliicli insures rapid 
healing because of the possibility of immediately closing the wound by 
suture. (See later, the technique of Urethrotomy tor Foreign Bodies.) 

It may be that the extremity of the broken catheter or bougie has 
from ihe first remained in the bladder ; on withdrawing the instrument it is 
noticed tluit the end is w'anting ; ()r perhaps a whip bougie screwed to 
the end of a more rigid shaft has been used, and the joint giving w'a\'. the 
flexible portion has been left behind. Here again, do not get excited, nor 
be in haste to do .something ; there is no immediate dangei' ; tlie tolerance 
of the bladder for foreign bodies is well known. Therefore, if suitable 
instruments are not at hand, any attempts at extraction may be deferred 
without fear till the following day, for several days even, until the necessary 
instrument is obtained, that is to say, a small lithotrite with flat l)lades : 
in the meantime keep your patient quiet in bed. 

Such an accident happened to me at tlie Maison Duliois ; a 'rather 
old whip bougie broke at the joint and was left in the bladder ; the litho- 
trites at hand were too large to be of any use ; I ordered the patient to be 
given a hot bath and put back to bed, and next day, with suitable 
instruments, I experienced no difliculty in getting hold of and extracting 
the lost bougie. 
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It is not always safe, liowever, to expect the extraction to be easy, 
and when the operator is not accustomed to tlie use of the litliotrite, when 
there is prostatic hypertrophy, and the bladder is sacculated and perhaps 
contains calculi, it is exceedingly dinicult to recognize when a pro|)er liold 
has been obtained ; it is not easy to distinguish whether it is the bladder 
wall or the catheter which is grasped in the jaws of the litliotrite. A very 
patient, methodical exploration of the bladder from behind forwards, to 
the right and the left, is essential ; and once anxdhing has been seized 
with the litliotrite one must make sure that the instrument is free, by 
<lrawing f)n it very gradually before attempting to remove it from the 
l)ladder; if there is any doulit, it is very probable that it is not the 
loreign body which has been got hold of. 

Finally, do not persist unduly ; a timely recognition and admission 
of failure is imiiortant. and then recourse must be had to suprapubic 
cystotomy, which after all is simpler and safer than ])rf)longed and blind 
intravesical manipulations. 


II. 

A practical classification of other foreign bodies may be based on their 
slia[)e and superficial characlers, and Jiccordingly as they are mobile or fixed 
in the mucous membrane. 

(A) . Some of them (iiencils, rods of various kinds, etc.) have characters 
siiuilai' to those of the fragments of catheters and bougies which have 
just been considered ; they are cylindrical, smooth, of uniform diameter, 
and of variable length. 

For their extraction, the same external manipulations arc apjilicable, 
flic same attem|its at ensheathing with a tube of larger calibre, or the use 
of forceps or hooks, and with them also, delay soon leads t(j local complica- 
tions, in tlie presence of which, removal In' open operation becomes the only 
leasil)le plan. 

(B) . Some other elongated, more or less cylindrical, foreign bodies, 
although without sharp points -and having therefore no tendency to bury 
tliernselves in the mucous membrane in the way pins do, for instance 

possess roughnesses or prolongations which catch in the wall ol the 
canal and ju'event removal, even when the objects are within easy reach 
ol the meatus: such for instance are quills, the knotty or Inanched stems 
of plants, sticks with rough surfaces, etc. 

Direct traction could oidy succeed b\' causing multiple erosions or 
even considerable laceration of the mucosa ; ensheathing is the method 
which gives the best results. ‘ 


* All s(irts of sjH’cial plans iiniy lu* {Ic*visod t<» suit particular cases, varying according to 
OK‘ nature of the foreign body, the inslninients available, and the iiigeiuiity of the operator. 

H ease mentioned by Voilleinier. the patient had introduced a small branch- -the thickness 
ot a very large catheter— of a chestnut tree into his urethra ; he had lirst peeled the stick; 
hut he had e.xercised so little care in doing so that the knife had cut into the wood and raised 



68 


FOREIGN BODIES AND CALCULI 


This may be effected with a large catheter with the opening at the 
extremity of the tip, which dilates the urethra in front of the foreign body, 
frees the various irregularities, and being pushed gently onwards while 
a linger in the rectum or on the j)erineuin fixes the foreign body, finally 
enshcathes the latter, which can then be easily withdrawn along with the 
catheter. 

Or a small urethral s])ecuhim (F/g. 51) mav be used. The speculum 
is passed into the urethra down to the foreign body, which can then be 
seized with a suitable instrument and fixed while the speculum is insinuated 
around it. 

With the same object, M. Dayot has recommended the use of a lead 
tube, which can be readily imiaovised. thus: A sheet of lead is taken and 
hammered out to the thickness of j)aper ; it is then rolled around a catheter 
or bougie, converting it into a tul)e with a perfectlx' smooth surface ; the 
outer surface of the tube and the bougie are lul)ricated w ith vaseline : then 
the bougie, wiiich serves as a stylet, is introduced into the lead sheath aiul 
the aj)paratus passed gently down the urethra until it comes in contact 
with the object to be extracted. 

The leaden cylinder is now* slipped dowm along the guiding bougie 
until some resistance is felt. \Miilc the foreign lx)dy is ke])t fixed by 
external pressure, the tube is pushed on by a sort of screwing moxement 
or by rotation around its long axis ; when it is supj)osed that the foreign 
body is completelx' ensheathed by tlie leaden tube, the malleable wills tj 
the latter are pressed together hy the lingers through the peuineal tissues, 
so imprisoning the foreign body, wiiich can then be witlidrawm alopg the 
tube.” By means of tliis ingenious contrivance .M. Dayot has succeeded 
in three different cases in extracting a w^ooden rod, the end of a catheter, 
and the quill of a peacock’s feather. ^ 

(f'j. Wiien dealing with a foreign body of spheroidal shape, instru- 
mental extraction is ])ractically the onl\’ method to l)e considered, 
and the urethral forceps 45), if well handled, is the best instrument 
to use. I say well handled : that is to say, slipped down until it touches 
the foreign body, opened gently, and closed only when the jaws haxe been 
insinuated as far as possible around the middle of the olfending body. If 
a proper hold is not obtained, the forceps will slip, and the only result wall 
be to drive the object a little deeper along the canal. 

In other ca.ses, wdien the foreign bodj' is irregular, |)artially embedded 
in the cubde-sac of the bulb or in a diverticulum, or fixed by some irregu- 
larity of surface, it is a good plan to try to pass an instrument behind it, so 
as to be able to displace it from behind forwards : for this i)iirj)ose, Leroy 


little splintrrs \v ich caught lik<.' barbs in the \v.'j11s of the iin^thra when he tried to remove tlje 
branch.” Voilk nicr cut the branch at about half an inch from the meatus, split the end in 
various places, a id pa.ssed a blunt stylet along the whole length of tlie intra-urethral portinn 
in such a marme as to divide it into a bundle of small longitudinal fragments. He then, with 
forceps, pulled ri t the central fragments, and the others one by one. The removal took three* 
<piarters of an h iir. {Traile pratique des maladies des votes urinaires, p. 5ji.) 

‘ Rksl Dayot, Nouveau procedc d'cxtraction des corps etranf^ers du canal de Vuri'tre. These 
de doctoral, 1893. 
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d’Etiolles' curette or one of its numerous modifications may l)e used witli 
advantage ; we have already referred to Collin’s urethral curette (Ffg. 44). 

Urethroscopy is most useful in these conditions, if the necessary 
aj)paratus can be obtained, not only for the purpose of confirming the 
diagnosis, but also in facilitating extraction of the foreign body. 

{!)). I now come to the sharp-pointed bodies so often met with, usually 
pins of one kind or another, ordinary pins terminating in a rounded head, 
liairpins. and sometimes even needles. 

Ordinary pins or hairpins are usually introduced head first or loop 
first ; their ])oints arc therefore directed towards the meatus, and l)ecome 
eml)edded in the mucous membrane, and all attempts at e.xtraction by 
external manipulations or with forceps, without the guidance of vision, 
simply tend to bury them more deeply. 

Special forceps, such as Rediquet’s (F/g. 47). have been devised for 



Fiii. 47. Roli(iiu-t’s forcet>s for extracting pins from the urethra. 




the jHirpose of disen. imaging, altering Ih? dircclion of. and extracting jiins, 
and are undoubtedly useful, but they are very seldom at hand \vh.'n 
wanted. 

Here again, ensheathing is often apidicable, combined with certain 
j)lans directed to disengaging the points of the pins. In a case rejiorted 
by Broiissin, ’ tlie point of tlie ])in was tixed in the glans about an inch beJiind 
the meatus, the lips of which were therefore seized with two |)airs ot forceps 
and |)ulled stronglv forwards ; the point freed itself, and while an assistant 
he])t the urethra on the stretch, a catheter with the tiji cut off was introduced 
and insinuated around the ])oint of the pin ; the penis was then retracted, 
and the catheter emerged from the meatus, and with it the point ol tlie pin, 
which was seized and easilv witlidrawn. The same procedure is a])plicaldc 
to hairpins, tlie two ends of which one must try to enclo.se in the open end 
ol the, catheter. 

It is always advisable to attempt direct extraction by one or other 


' of Versailles, CorpsHrnniicr dcVurctrc U'pin^Ic n ch'Xpeuu) chczl homnic. Kapport 

par P. Hazy. Bull, de la Soc. ile chir., 15 mars, i«o8, j). 270- 
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of these methods before having recourse to Boinet’s plan of “ version ; 
this is extremely ingenious, but causes a good deal of bleeding and more 
or less injury to the urethral wall. It may be used for needles, ordinary 
jnns, or hairpins. 

Removal of needles is a \’ery simile matter ; it is an extraction through 
the urethral wall railier than a version. The needle is fixed posteriorly 
by the fingers, then tlie penis is bent ui)wards at the position where the 
))oint of the needle is embedded ; by this mo\’enient the point is Imried 

more and more deeply in the 
lower wall of the urethra, tra- 
verses the skin, and appears on 
the surface ; all that is then 
necessary is to take hold of it 
and draw it out. 

In removing a pin, the first 
step is identical, but the liead 
prevents complete extraction 
through the wall of the urethra ; 
it is therefore turned round till 
it lies in front, so completing the 
“ version.'* 

A pin, as we ha\’e alreadx' 
said, is usually introduced head 
first into the urethra : the point 
is therefore directed towards the 
meatus and i)enetrates int() the 
mucosa. By pushing on the head 
of the i)in and f)endiiig the i)enis 
u})wards, the point is made to 
perforate the lower wall of the 
urethra and to ai)pear on the 
surface of the skin , it is tlu;n 
drawn outwards till the head is 
arrested by coming in contact 
with the inner surface f the 
canal 48) ; by inclining the external |)ortion of the pin backwards 
towards the anus 40), the head is directed forwards, and may be 

easily pushed towards the meatus (Fig. 50), whence it can be extracted 
without any difficulty. The juncture in the urethra bleeds a little, hut 
causes no trouble. 

A hairpin with the points directed towards the meatus is removed 
in an exactly similar manner. The two points are made to j^erforate the 
lower wall of the urethra, and are drawn out till further progress is i)re\^ented 
by the loop coming in contact with the inner wall of the canal ; then, l)y 
turning the points backwards, the median loop is tilted forwards and brought 
into the vicinity of the meatus by pushing on the two projecting limbs. 
The loop can then be seized with forceps or a hook (Fig, 51), and the pin 
extracted. 



n^. .|i!. — Removal of a i)in Ironi the interior of 
the \trethra l»y the iiietlnxl of " version.” ist step. 
The point of the ]iin is pushed through the inferior 
wall of the nretlira. 
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Once the two limbs hcive been drawn as far as they will come 
through the lower wall of the urethra, if the pin is very easily bent, one 
of them may be cut close to the skin and, by pulling the other, tlie 



I-'i ’ .i<i. Kciiioval <il a pin. Jml The 

pin nilalal from lieforc l»ackwarils, so lurninR 
lic.'nl towards the mcattis. 



J'iQ. 50. Ketnoval of a pin. tnl step. — 
The pin is pn‘;he<l, head first, towanls the 
meatus. 


Io()|) ina\' be straiglitened out and the pin extracted through the 
urethra. 

Here again we must add lliat all these methods of direct extraction 
and the many possible inodilications are scarcely ap))licable to any l)ut 



recent cases ; when the foreign body is encrusted with lime salts, or 
when secondary lesions of the wall of the canal arc present, removal by 
urethrotomy is the simplest and least harmful measure. 
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III. 

External Urethrotomy is als(^ required when the uretlira is occluded 
by a stone,’ whicli can neither he pushed back into the bladder, there to be 
subsequently crushed, nor extracted with suitable instruments, nor broken up 
in the urethra. The followiuf^ case will give a good idea of the urgent 
indications which may suddenly arise as a result of the impaction ol a 
calculus in the urethra.- 

C.\SK g. - A man. aged Oo yciars, was brought to us in a very alarming 
condition, having passed hardly any urine for four days, lie was vcr\' fat. 
gouty, and a great drinker ; he had been afilected for several years with constant 
polyuria ; two years before, he had suflcred with retention of urine, which had 
lasted for two days, and had terminated spontaneously by the ex]udsiou of 
a stone from the urethra. For five days there had been attacks of vesical 
tenesmus, which had become very frequent and painful, and the (juantity of 
uiinc passed had steadily diminished. Finally, on the day I saw him^ a few 
drops of urine only were from time to time e.xpelled with great straining, 
associated with extremely severe pains which radiated to llie groins and the 
kidney regions. The bladder, though distended, was not very large, his face 
was drawn and yellow, the tongue dry, and the pulse rapid : the tem})erature 
was not raised. 

On exploring the urethra with an oliwary bougie (No. S hhiglish) the 
instrument was completely arrested in the membranous area by a hard, 
immobile object, which appeared to completely ])lug the canal ; e\en Dliform 
bougies could not be got past the obstruction. On deep palpation over the 
perineum a sort of indefinitely rounded, stony-hard, and well-delined nodule 
could be felt at the point where the bougies were arrested. 'I'lie nodule did not 
feel at all like an indurated stricture, and besides, the ])ast history we* have 
already related, the similar attack two years previously, and the rapid develo}.- 
merit of the <‘xisting symptoms, all appeared to indicate clearly the nature of 
the obstniction, while the peculiar sensation gix en by a metal bougie on contact 
with the object definitely confirmed the diagnosis of a Calculus impacted in 
the Urethra. I have said that the stone was quite immovable, that even 
the smallest bougies could not get past it. and that it apj)earc(l to com])lctely 
fill the lumen of the canal, 'riicrcfore, after a very short attem})t to remove it 
with urethral forceps, external urethrotomy was performed. 

The prominence of the calculus served as a guide : a median })erineal 


* Theso intra-urrthral calculi an* imi iiiicoiniuoii : /cissl, in iSS^. cnllcctcd 15 j cases; 
KaiifirianTi, in 1SS6, added 44 more ; llciiiiann, in (Einii;c h'itllc von Sffhirn in tier I 'ritni. 
These dc Slrashourg. 1898), found 37 cases in iiicii and it in women, all occniriii^^ alter issn. 
.\s V. Lieblein has so well pointed out, it is necessary ir.» distiniinish between vesical calculi 
arrested during passaj<e through the un'thra, and those calculi which originate in tin* urethra, 
or which have at least been situated in the urethra for a considj*rable time, and h.ive ther«' 
sometimes acquired a considerable size; the congenital and pathological diverticula <d’ the 
urethral mucosa and the various urethral cul-de-sacs are fretpiently occupied by these con- 
cretions. (VqcTOK Likblein, Zur Kasuistik der Hariinihrensteine nnd speciell der Diverlikel- 
steine der Harnrdhn*. Beitrn^c zur klinischen Chirurfuit’, Hd. .\V 1 I, I, ]». The 

acute symptoms which give rise to the urgent indications seem to be causetl especially by 
migrating vesical calculi or by accidental displacement of a true eudo-undhral concretion. 

2 Obstruction of tin; urethra !>>’ a calculus may be follow(*d by very extensive and rai)idly 
developing urinary infiltration : in a case occurring in a child twf) and a'half years old, reporteil 
by Heiiiiann {he. cil.) the calculus, the size of a cherry-stone, was impacted in the membranous 
urethra, and the infiltration extended from the knees t<» the chest. In one of l.annelongiie's 
cases the jiatient was a chiUl two years of age; the calculus harl been impacted for forty-eight 
hours, and had caused urinary infiltration of the scrotum and penis ; the struie was extracted 
with Leroy d'Ftiolles’ curette; it was the size nf a large pe*a. f“ Calcul de I’liaHre chez 1111 
enfant de deux ans. Infiltration iirineuse.” Uu//. de la Soc. de chir., 22 juiii, 1880, p. 48S.) 
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'isiori WHS made, and the uretlira o])encd without much flifliculty in front 
orthc obstacle, the openinj^ being i)rolonged backwards till tlie concretion was 
'' osed ' as soon as it was removed, a jet of urine escaped and the bladder 
* lidly emptied itself. I'he incision in the urethra was closed, and the perineal 
uH)iin(l sutured in layers and a catheter left in the bladder. 

In cases of this kind, where the calculus is fixed and completely 
occludes the urethra, primary urethral incision is evidently the oidy 
suitable line of treatment. 

It is only when dealing 
^vith bodies of smaller size, 
nr elongated shape, which 
leave some space between 
llituii and the wall ol the 
uretlira, that exlrtidion with 
suitable forceps or’ curettes, 
or cntshini:, if the necessary' 
instruments are avaihihle, 
can be considered. 

Removal by the natural 
l)assages is not, however, a 
simple undertaking in un- 
practised hands, and tlie wall 
of the canal may \’ery easil>’ 
be seriously injured by ill- 
directed efforts. It is cer- 
lairdy* very niiich lietter to 
d(‘cide at once on extraction 
bv open incision. 

W'e can now summarize 
tlie indications for external 
urethrotomy for foreign 
bodies in the urethra. 

It ought to be ])ractised 
whenever serious but identic atteuipfs at extraction by the natural passay^es 
have jailed ; it is indicated as a ])rimary measure when a loreign body 
of some size is cinbedded in the urethral icalL or encrusted and rendered 
unmobile bv a thick deposit of lime salts, or occupies the deepest portion 
of the urethra, or is partlv in the bladder and partly in the urethra. 

The nature of the operation varies according to the position ol the 
impacted foreign body. 

If it is situated in the anterior segment of the urethra, not far 
from tVie external orifice, an incision of the lower angle ot the meatus 
in a downward and liackward direction will give sullicient access to allow 



‘ It was an ordinary pencil, impacted in tlie nieiiibraiious urethra and unite immovable ; 
its anterior end projected proiiiinentlv imder the urethral wall at the level nf the bulb. 1 made 
•I small incision over the prominence, and removed the foreign body without troiihle ; suture 
of the Wound. Recovery. 
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of its extraction, and the incision will then be at once sutured. Farther 
back in the penile urethra the incision is made in the following manner : 
the offending body is made to jnojcct on the under surface of the penis 
by curving the latter strongly upwards, and the corj)us spongiosum 

is incised directly over the 
prominence (Ffg. 52) ; some- 
times a very small opening 
at one of the extremities 
of the foreign body will be 
sufficient to allow of it being 
seized and extracted, but if 
there is the slightest difii- 
culty, there should be no 
hesitation in enlarging the 
incision, otherwise the urethra 
will be chafed and all the 
advantages of extraction l)y 
()])en oj)eration will be lost. 
The haemorrhage is always 
profuse, but need cause no 
alarm ; it will be quickly 
checked by the suturing 
(F/g. 5J). 


Farther back still, in the 
perineum or in the mem- 
branous portion of the 
urethra, the classical external 
uretlirotomy must be j)er- 
formed, but without a stafl 
in the uretlira. The foreign 
body itself will often take the |)lace of a guide. II it is so (lee})ly situated 
that its anterior extremity cannot be felt from the exterior, a metal 
catheter or bougie should be passed as far as ])ossil)le down the urethra, 
and will serve to indicate tlie ]i()sition for the |)erineal incision. Ihe 



— Incision in the penile nrethm ; siituriiiK the 
opening after extraction of the forei)?n hotly. lA) Catheter. 
(B) Snhculaneotis tissue. (C» Fit irons layer. (Of .Mtiseiilar 
layer. (E) Needle picking n;i the imiseular and fibrous layers 
without traversing the mucous membrane. 


tissues will be divided layer by layer down to the catheter ; as soon 
as the urethra is oj)cned, the two edges of the incision will be secured 
with forceps or traction threads, and the foreign body extracted. Ihe 
question then arises as to whether the urethral wouncl should l)e closed 
or not. In comparatively recent cases, when the wall is not greatly 
altered, friable, and infiltrated, suture is always indicated; il jiroperly 
(lone, by means of a continuous suture or a series ol interrupted sutures, 
carefully })laced, not passing through the mucous membrane (/wg. 54). 
and supported by suturing the miisculo-aponeiirotic perineal tissues 
(F/g. 55), it will ensure rapid healing and give an excellent result.' 


’ One cannot a better illustration than the case reported by Terrier in and \vhicl> 
appears to be the first in which this practice was adopted : the patient was a man, b* 
years old, who had introduced a leather lace, about live inches lonj?, into his urethra. On 
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In the oj)p()site conditions it will be wiser to leave a part of the urethral 
incision open, or at least, after having sutured the urethra, not to close 
tlie superheial jilanes. The indications are here, indeed, based on the 
reasons wliich we Iiave 


already mentioned when 
discussing ruptures of the 
urethra. 

A few words only 
are necessary with regard 
to foreign bodies in the 
female urethra or blad- 
der. i'he shortness of 
the female urethra and 
the ease with wliicii it can 
he dilated, greatly facili- 
tate extraction by the 
natural passages. Digital 
dilatation, if carefully 
])erh}rined, is always the 
best method, and it has 
tiio additif)nal adx'antages 
of being axailable any- 
where, and of permitting 
the most adetpiate e.x- 
ploratihn. 

P^egin by introducing 
the tip of the rarefiillv 
ileansed and well-hdui- 
cated little finger into the 
meatus, and by keeping 
up gentle, steady |)res- 
snre with a slight rotar\' 



f/i;. Siiturint; tlie wnniul alter i-xtcrnal urcthrutoinv. 
Satunnji Uu* un-Uira. (A) l-orccpt^ lioklinj,: one of the etlms (if 
llu* itidsion in Uu- nrethr.i. (0) Supertieial perineal fascia. (C) 
linibo-eavernosus mnsOe. (D' Urethra. [-) Catheter in the 
urethra. (F) Needle traversing the urethral wall. (G) Continuous; 
sul\ire uniting the edges of the urethral iiuisioii. 


i T ‘'Ustnicli.iii \v;is detected live and a half inches IVoiii the uie.'dnsjnst helow 

‘ ^inphysis i)nlns: a hard, iKui-riueinani, and only slightlv tender swelling conld lu‘ hdl 
U K I, ’ * ‘“'^Uhra, with its long a.\is parallel t(' tlie canal. There 

i.iiih-" .*"“Uurition. M. Terrier made a threi'diich incision in the luTineul 

iiitr *1 . section ol the skin and the snhcutancons cellular tissue, a grooveil stall was 

dei-MVr^'” 5ri^' down to the (ihstacle, and served as a guide to the incision in the 

iiMi- i! ^ bi'ethra was of)ened f()r a length of alxuil three inches. Its wall ap})eared 

llu- r'/ file inneosa healthy, hut on the right side the oriftre of a small cavity was seen ; 
iKelf*'- I suhstance which i>roved to he the leather lace, coih^d on 

uiih I * Softened, for it broke during extraction, which was. however, effected 

ttietif ti r " hnlging int(t the canal and thus preventing the passage of instrii- 

^11111^! I 1? had formed a cavity for itself in the corpus ca\eniosiim. which con- 

ea the hard swelling already mentioned, lying to the right of the iirellna.” 
iiretlir I <^«dheter was then passed down the urethra into the iKidder. and the 

to nerf closial with nine interrupted sutures of hue catgut, care being taken not 

On TniiC(ius membrane, 'fhe wound in the superficial tissues was left widtdy op(ui . 

uoiiiui P ‘‘y f^bT(‘ was a small separati<»n. about one-third «'f an inch long, of the urethral 
•'ecu uV **! I ^ f-Jfjsed speedily, (/in//, dc /a Snc. dc c/n'r., 27 oct. iSHu, p. 76^.1 'I he lace had 
<‘vi(lt‘iitl'*M . several weeks before the date of operation. 'I'he conditions are 

urethp ^ .suitable for immediate suture in late operations than in the c:ises where immediate 
<1 oiny IS nece.ssitated liy conii>lete or almost complete obstruction. 
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movement, the resistance will speedily he overcome. If the patient is 
aniusthetized. with a little time and patience one can without much 
trouble introduce the index linger into the bladder, as we shall again 
have occasion to mention. 

I presume that the foreign body has remained in the urethra, 
.sometimes, though comparatively seldom, free or Iiecome implanted in 

the mucous mcmlirane, 



/•y?. Sutnrinii the wound after external nrctlirotoniy. 

Siiturin^ tlu- (lee]) iivriiUMl planes. (A) Superficial perineal fascia. 
(Bi Mti.'scular layer. (C) .Suluretl wall t)f the urethra. (D) Ctuiliuuiuis 
suture unitiuR the ed^;es (if the iucidoii in the nuiscular layer. 


or embedded in a depres- 
sion ill llie lower wall ; 
it can he felt and its 
characters rec()|,^m i zed 
with the little linger ; 
sometimes it may be 
displaced into the axis 
of the canal, or even 
hooked with the linger 
tip and extracted ; tlie 
linger will at least form 
a guide along which to 
slip .suitable lorce|)s or 
a hook down to the 
foreign bod\', in order 
to seize and extract it. 

Sometimes, however, 
where the true nature of 
the condition has not 
been recognized, and the 
foreign body has been 
allowed to remain long 
enough in the urethra to 
become encrusted with 
a thick dejiosit of lime 
salts, and has jierhaps 
given rise to very gra\'e 
symjitoms. extraction 1)0- 
comes a. more dillicult 
matter. I removed, in 
the way which I sliall 


now describe, the hairpin depicted in 36 from the urethra of a girl, 


iy years ol age. who was sent to me after having been treated for several 


months hir supjiosed tuberculons cystitis. Tlie diagnosis was not unreason- 
able in \'iew of the symptoms: frequent and painful micturition, pyuria, 
hrematuria. A catheter passed into tlie bladder without any great dilhculty, 
but it grated over a hard body lying on the lower wall of the urethra ; on 
dilating the meatus I saw the black loo|) of the pin, hut it was quite 
immobile. I incised the lower wall of the urethra back to the foreign body, 
which I then succeeded in dislodging. It was embedded in a sort of pouch 
formed at the exjiense of the wall of the urethra. The two edges of the 
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VY 



I'ti'. V’. Hairpin, coalt’d 
with a deposit ol' lime salts, 
liavinu lain in Ihi* nrylhra 
fi>r six months (natural' size). 


incision were united by several interrupted sutures of catj^ut, and licalint:!^ 
look jilace without any trouble. Of course, all signs of “ tulierculosis 
soon (lisaiij^eared. 'riie patient confessed that the 
j)in had been introduced six months previously. 

Foreign bodies do not often remain long in 
the urethra, but usually slip into the bladder. 

Ill such circumstances the need for immediate 
v'xtraction very seldom arises, and it is generallx’ 
atb'isablc to delay until suitable instruments can 
he procured ; still, even in default of any special 
(‘qiiipment, a foreign body may sometimes be very 
simply removed, after digital dilatation of the 
urethra, l)v a linger in the bladder aided by another 
in the vagina. 

Therefore dilate the urethra slowly under 
general aiuesthesia, first with the little finger, then 
with the index, and proceed to explore the interior 
of the bladder, at tlio same time depressing the 
h\ pogastrium with the disengaged liand. It will 
now be possible to detect the foreign body and 
recogni/e its shape, length, and direction, and not 
nncoinmonlv to hi'ing it down to the neck of the 
bladder ; two fingers of the left hand, introduced 
into die N’agina and working through tlie base of 
the bladder, will be of great assistance in the intravesical mameuvres. 
f)nce the foreign body has been })laced in a pr()j)er direction at the neck 
(if the bladder, it may sonielimcs be expelled s])ontaneoiisly, or may 
engage in the urethra, where it may be seized with forceiis and extracted. 

.At other times, after 
liaving found and fixed 
the foreign body by 
means of the intra- 
urelhral finger, one of 
the instruments already 
iigured may be passed 
into tlie bladder along 
the finger, and after 
having made sure that 
a good hold has been 
obtained, the finger 
may be withdrawn and 
the extraction com- 
pleted. 

It is only when the 
retained Ixxly is very 

huge and coated with a dejiosit of lime salts, or very long and incar- 
cerated in the basal pouch, or embedded in the wall or at the apex of the 








■ A'.:- ^ . 






/‘'in, 5;. urflliro-vosical calnilus. 
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bladder, that it becomes necessary to open a larger way of approach by 
a urethral or vagino-vesical incision. 

Although very uncommon, the large vesical calculi embedded in the 
neck of the bladder or in the deep urethra require mention. The calculus 
represented in Fig, 57 was removed from the bladder of a woman 62 years 
of age ; an enormous, hard, and fixed foreign body could be felt occupying 
the lower ])art and neck of the bladder and tlie commencement of the 
urethra ; the pain was extremely severe, the urine was tinged witli blood, 
and dribbled away continuously, and the entire urethro-vulvar region was 
infiltrated and inflamed. I was compelled to incise the urethro-\'aginal 
and the vesico-vaginal wall for a length of about 2 inches before 1 succeeded 
in extracting the st(me, which could not he broken up. by slipping a finger 
beliind it and tilting it over from behind forwards. ^ 


URGENT CATHETERIZATION, HYPOGASTRIC PUNCTURE, 

AND CYSTOTOMY. 

The abov^e heading indicates the triple series of measures whicli ma\' 
be necessitated by acute retention of urine. 

We cannot here discuss all the details of catheterization, and shall 
therefore only consider those cases in which the need for emptying the 
bladder is imperative and it is difficult or practically impossible to 
pass a catheter. 

These emergencies often permit of no delay; a practitioner should 
therefore always possess a suitable equipment for dealing with them. The 
necessary instruments are comprised in the following list : 

Metal Catheters (two or three) of different curves, each in a single 
piece : “ pocket-case catheters in two j^ieces ought to lie absolutely 
proscribed, and a sterilizable metal box should alwavs be substituted 
for the ordinary case. 

Nelaton’s Catheters of Soft Red Rubber (Fig. 58) : Xos. (> to 14 
arc the most useful, the larger and smaller sizes being only rarely required. 

Elastic Catheters, olivary (Fig. 59), Nos. 3 to 10 ; coiide catheters, 
particularl\' those with wide angles (Fig. Oi), and ()i)en-en(led catheters 
(Fig. 60) ; the last may, however, be improvised from ordinary catheters 
by cutting off the ends with a sharp scalpel or a razor (not with scissors), 
and then smoothing the cut edge. 

Elastic Olivary Bougies (Fig. 62), Nos. 3 to 10 ; filiform bougies, 
which may be moulded to \-arious curves as required (Fig. 63) ; some 
whip bougies will also be useful. A urethral syringe, or at least a 
urethral cannula which can be fitted to the tul)e of the irrigator. 

The adequate sterilization of these instruments is a matter of the utmost 
practical importance. As a general nile, in urgent conditions, boiling is 
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practically the only available method, and is ix;rfectly satisfactory, but 
it must be continued for at least ten minutes in water to which some 
carbonate or sulphate of soda has lx*en added. Nclaton’s soft nibber 
catheters stand boiling perfectly well, but the elastic bougies and catheters 



/•'ig. sS. - Nelatim’s sr»ft nilibcr (' ithctfr. 


.S‘). -Olivary elastic catheter. 


t'O. ( )pen-einle(l catheter. 


do not. and lor Ihoin it is advisable to liave one of the various forms of 
apparatus in which the sterilization is effected by means of formaldehyde 
fumes. 

The conditions under which the need for immediate catheterization 
arises var\^ considerablv with the cause of the retention. 





J. " iLven when the retention is apparently purely functional, 
■‘Vhen it occurs, lor instance, during the course of a febrile malady or alter 
‘'HI injury not implicating the genito-urinary organs, and when there is 
no history or indication of any abnormality of the canal, and although the 
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introduction of a catheter into the bladder would appear to be a very sirnpit 
matter, it will always be well to be doubtful and to keep in mind the 
possiWe existence of some latent leuon or spasmodic contraction. 

How often has an obstruction been discovered in the urethra when 
there had been good reason for thinking it perfectly permeable ; the patient 
had noticed no dilhculty in micturition, and declared that he had been able 
to pass urine perfectly well jnior to the unexi)ected retention which ha.', 
just developed ; but a close interrogation elicits a history of long-past 
gonorrhoea and of certain long-standing urinary disturbances which, thougli 
mild, and having passed almost unrecognized, are none the less delinite. 

'riiis careful cross-exainination ouglit always to juecede the use of the 
instruments, and if the ])atient’s condition is such that no delinite informa- 
tion can be obtained, it is always necessary to make the necessary provision 
for dealing with possible difficulties. 


a 


Fin. ( .1. — Ulustic ulivary iKnij'if. 





Fin. ♦‘.V Hayonet-j^h;ipei.l tilitorm 


As a general rule a targe s(ft rubber catheter should be first tried 
when it is necessary to catheterize a uretlira the condition of which is 
unknown ; if the canal is normal, the large instrument will pass without 
much difficulty in spite of anvsj)asmodic contraction which may be present. 
This fact has been long established : a small catheter j)rovokes a much 
greater resistance, and finds its way with greater difticultx' in a s|)asmodic- 
ally contracted urethra than an instrument of larger calil)re. 

If the large catheter fails to reach the bladder, the attempt will be 
repeated with a smaller size; if again this fails, recourse must be had to 
one or other of tlie following procedures. 

One rule, applicable to all catheterization and all other intra-urethral 
ex})lorations, must first be laid down : wash the glans penis and the meatu.'- 
with soap and water, wash out the urethra with boiled water by means 
of a suitable syringe or irrigation apparatus (of course profierly sterilized), 
wash the hancls, and take care that the catheter does not come in contact 
with the prepuce, the scrotum, or the fingers which hold the penis, before 
being entered into the urethra. 

These are very simple precautions, but are far from being constanll\’ 
observed ; indeed one may say that in urgent practice nothing is more 
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uncommon tluiii aseptic catheterization. Another important ])reliminarv : 
liave the j)ationt placed in a good position. lying on tlie back witli his bead 
raised, a ])ill<HV under the hii)s. the thighs flexed and m()deralel\' separated. 

Lastly, the catheter will be lubricated witli olive oil. liquid \'aseline. 
or ordinary vaseline ; the lubricant must be sterilized.* 

11. -'I'he treatment becomes more difficult in the case of acute 
retention in a patient with an enlarged prostate or a stricture, 
and it is still more essential that it should l)e conduct(‘d carelully and 
luethodicallw 

W'e still see. only too olten, badly damaged uretbras, on wbicb 
j»ersistent and unskilful attempts have sometimes been prolonged for hours ; 
urethras lacerated, bleeding, and beset with talse passages- the patients 
themselves exhausted, infected, and doomed to all the dangers of urinarx' 
fever. For beginners, for those who have not daily exjierience in the use of 
uietliral instfimients, nothing is more worrying than prolonged resistance 
of I be urefbra, wbicb soon tempts one to try to overcome it by force. 

Hut force must never be exercised in trying to pass a catheter 
or bougie ; proceed gently, methodically, and patiently, and know 
when to stop: tbese are the fundamental ])rinci])les wbich ought always 
to be ol)ser\'ed. 

Mere is a man, some sixty years of age, known to be affected with 
prostalic enlargement, who, after some dietetic indiscretion on tlie ])revi()iis 
evening, bad been suddenly attacked with acute retention of urine. The 
j)i a('ti1ion(‘r is called to see him next morning ; he linds him looking pale 
and ill owing to pain and loss of ,slee|> ; the distended bladder shows itself 
j)rominently in the bypogastrium ; if mitsf be cmpiicd as soou unci as simply 
as possih/e. It will be fortunate indeed if the retention has not existed 
lor an even longer time, if re})eated and forcible attempts at catheterization 
liaxe not lieen made, and if the |)alient is not already suffering from sejitic 
absorption. After the preliminary prejiarations mentioned above, begin 
by trying to jiass a soft rubber catheter (No. () or lo) ; jnish it in slowly, 
with a screwing movement : sometimes, against all ex|)ectation, you will 
succeed, because congestion plax’s the chief role in causing tbese retentions, 
associated prol)ably with a certain amount of s})asmodic contraction. 11 
the catheter- enters the bladder, there will follow the satislaction ot 
knowing that the object has been attained with the minimum ot instru- 
nientation. 

Should the soft catheter fail, tlien fry a metal one of the same calibye 
and zeith a very lar^c curve, and carefulh’ obserx’e the successive steps in 
the pHR'ess of introduction : in other words, the penis being drawn uj) 


* In a wator batli, inaiiUaiin’d at boiliiiji point for iialf an hour at least. Carbolic oil should 
n<jt be used as a lubricant for urethral instrninents, as it irritates the iniicous inenibranc. 
erofessor Cnvoii la'coinniends the following : Si>ap j^owder. glvcerin. water, ot each ]>arts, 
.•i-napth.)l I j,arl. • 

- In proslatic cases it will smnctiriics bo necessary to introduce almost llic entin- Icnsth 
oi the instrument before it enters the cavity i>f tlie bladtler. 

VOL. 11. 
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over the abdomen, enter tlie tip of the catheter at tlie meatus, the con- 
cavity of the instrument being turned towards the thigh,* ** and slip it 
down to tlie perineum : then carry the sliaft to the middle line and, 
before depressing it, push the lip gently as far forwards as possible, at 
the same time drawing the penis a little upwards ; then skmly depress 
the shaft beliiL^een the thii^hs, while keeping the tip |)ressing forwards into 
the urethra. The second step is tlie important and also the dangerous 
one. If the instrument sticks and the shaft cannot be depressed, do 
not persist ; one may be sure one has not got the proper direction, and 
the employment of force will only damage the urethra.^ 


i.i.}. J’iissins a oiudi* citlu-lcr. in a case cl hyiK*rlrci)liy allivlini' Ihc iniildlc Iclic nl llic pro^latc ; 
llu' lip (»l tlic instrnnu-iit fellows llu* npi^r wall cl t lie canal (I'crKUc.i. 



Let US suppose that tlie metal instrument also has failed to reach tlie 
Vdadder. As a rule, however, some idea will liaxe been gained as to the 
nature of the obstruction and the degree of curvature of the deep urethra. 

I'ake a coude catheter 61), introduce it like a metal catheter, 

and when the tij) has reached the membranous urethra, while depressing 
the shaft try to insinuate the tij) through the prostatic channel. Fiii^s. 
64 and 65 give a good idea of the necessary maiKCUvre. 


• When usiiiff a metal catheter on a patient with a fat abdomen, it is always w(rll to hold 
the instrument i>rimarily in the direction of the fold of tlie «roin, and not to briufi the shaft 
into the middle line until the commencement of the second stei». 

** Metal catheters, if badly handled, may be very dangerous instruments : they should 
therefore be used as little as jiossible ; further, all those special mamxnivres, “ lour de maitre,” 
Abernethy’s method, etc., should be avoided. 
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\A’hen all these have failed, then the series of elasHc pm cathelers must 
l)e tried. Various curves may be imj)arted to the instrument with the finger 
before introduction into the urethra ; possibly, in the end, a line catheter, 
well softened in hot water, will find its sva\’ through the tortuous canal 
into the bladder. This will give only a very small flow of urine, and 
. oiuplete evacuation of the bladder will take some time : it docs not matter, 
however ; the difficulty has been overcome in the simplest jxjssible wa\- : 
the catheter will be fixed in the bladder, and a kmg rubber tube adapted 
(0 it to form a syphon, following the practice which wo shall presentlx- 
describe : the patient will be relieved, and there will be no further immediate 
anxiety. 

If the retention is of a few hours’ duration only, and if the conditions 
of place, distance, etc. (points always deserving careful consideration in 



i.-i. ilhislnitint' Up- iti tlu* shripi* «d‘ tin- lloor id llu* pro.-^tiilii' iindliTii pnultui-il 

\>y hyptTtmphy (d tin* mitldlr lobr (;iHi r Thumps* ni). 


iiri;ciit siir.j^^vry) piMiiiit, oiig may, altur liiu failure of []iv. lirsl attum])ts al 
ralliolurizatiou. defer any further direct measures for a time, and try the 
t'ffect of a prolonged liot batli, an excellent methofl in the milder cases. 

When the situation is urgent, and it is neces.sary at any cost and 
iiuinediately to empt\' the bladder, do not persist obstinately with efforts 
lo pass an instrument along the urethra, after a reasonable number of 
careful, methodical attempts, conducted in the manner we liave just 
deserilied. Ihidiie insistence is to be deprecated, |)articularly when the 
Juetliral mucosa is in the friable and congested coiulition so common 
in [latients with old-standing prostatic enlargement, and also when the 
urethra has already been damaged during previous attemjits. 

It is not necessarv' to empty the bladder by wa\’ of the urethra : make 
a suprapubic puncture (/'Vg (xS). This is a simple measure, and certainlx' 
much less harmful' than many attempts at catheterization ; and remember 
that life e\'acuation, bv putting the organ at rest, always exercises a lienehcial 
influence on the urethro- prostatic congestion ; after one, two, or jx^rhaps 
three punctures, and a prolonged liot bath, tlie retention will not 
uncommonly yield spontaneously, or one ma\' succeed, without much 


With the reservations which we iiieulion on ]*). i>t», note. 
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trouble, in catheterizin^^ a urethra wliich had before seemed absolutely 
impassable. 

The catheter ought then to be left in the bladder, and due provision 
be made to insure its efficient action, and that it causes no discomfort. 
Xaturally, when difficulty has been experienced, it is the eatheter which has 
been introduced which will he left in the bladder ; if theie is a choice, tlie 
preference will be given, following Professor (iiiyons advice, to an elastic 
coude catheter “ of large internal calibre and with two large eyes ; ” tlie 
largest possil)le instrument has the additional achantage of ada].)ting 
itself as completely as possilde to the wall of the canal. Lastly, caie must 




be taken to so place the catheter that the urine esca|)es drop by chop, and 
to fix the instrumenl securely in the proper position. 

W’hen the intravesical orifice of a catluder is in good position, cpiite 
close to the neck of the Idadder, the urine esca])es in a regular succession 
of drops. Make sure, by pressure on the h\'pogastrium, that the bladdcM* 
is completely empty ; withdraw the catheter a little until urine ceases to 
escape, then push it back slowly till the flow reappears ; in this way. after 
a few trials, the exact position of the catheter at which the urine escapes 
“ drop by drop can be determined. 


‘ I’liese fi/^urcs are taken from M. Henri Langlois tlu sis, Iai sonde vesicale a demeure, 
kchniaue, indications, rcsultats thi'rapeuli(jues,jH)oo. 
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Now proceed to tie the catlieter into the bladder. ()(> renders 

a description of llie nietliod of doin/;^ tliis almost unnecessary. Take two 
iJireads. each about 2 feet in len^dh. and double them. Tlie middle looj) 
ol one thread is knotted around the catheter close to the meatus ; the two 
(Mids are carried along the side ol the glans ; at the level of the corona tliey 
are knotted together and carried, one in front, the other behind, to the 
opposite side of the penis, where the\' are again knotted together and then 
conducted together to the root of the |)enis and tied to a tuft of pubic hair. 
The second thread is applied in a similar manner ; the? loop is fixed around 
tlie catheter, the ends carried along the opposite side of the glans to the 
Icvi'l of the corona, knotted together, interlocked with the iirst thread, 
carried around the penis, again knotted and interlocked with the lirst 
thread, and then led direct to the pubic hair. 

Lastl\'. it is a good })lan to dress the penis with a sterile compress, 
folded into a triangle, the base of which is a])i)lied under the root of the 
organ, and the a].)ex at tlie meatus ; the two basal angles are carried around 
111.' penis and secured as shown in f'/g. hy • 

If it is necessary to proviile for jHU'manent drainage of the bladder, 
other measures, which we shall consider presently, are available. 

riie patience and method which ought to be exercised in catheteri/ing 
a patient suffering from jirostatic enlargement are equally necessary in 
dealing with acute retention due to stricture. 

In these cases it will save time and avoid unnecessary irritation of tlie 
urethra by unsuitalde mamein res. if the canal is first explored with 
olivaiV bougies; such means will gi\’e some idea as to the lightness 
of the stricturi' or strictures, and enalile an estimate to be formed of the 
l)ossil)ility of introducing a medium or small-si/ed elastic-gum catheter, 
or the necessity for the jireliminary nse of liliform liongies. 

In fact, except lor those cases of stricture of large ('alibri' in wliicli 
the retention is in great part dne to sjiasin, it is preferable to nse elastic 
catheters, since the\' can most easily be insinuated through a narrowed 
<*li:nmel ; if the smallest catheter will not pass, tlien try a liliform bougie. 

I'he introduction of the latter instrmnent is a matter ot skill ami 
patience, and in some degree also, it must be admitted, ol chance ; but it 
IS urrer u iruson /or the cmptoymcnl oj jorcc, and tiiat is wh\’ rigid instiu- 
nv.'iils, whalebone bougies for instance, ajipear to us to be dangerous ; one 
thinks that the rigid instrument lias passed Ihrongli the stricture, and pushes 
it a little fnrtlier. while, in reality, it has sim])l\’ pertorated the mncoiis 
membrane. IVy tlie bougie in all wavs, following the njiper, then the lower 
wall of tlie uretiiia, bv raising or depressing the yienis, l)\ inclining it to tlie 

• ight or to the left, by stretching it moderately or allowing it to hang flaccid. 

• I tilt' orilice of the stricture aiqiears to be eccentric, fiend the tip ol the 
fjougie like a bayonet (/w‘g. (i;)), twist it like a corkscrew, gi\e it an\' shape 
which yon tliink may bo useful ; any improvised cur\'e or shape ma\- bt^ 


' Orvox I T Miriiox, Coiilrih. ;i I'l ludr dc la soiidr a dciiK'uiT. 
!^>nil(,.urinain's, t. XIll, p. .^S^. 


.inn. lU's null- </cs nr^nnes 
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trouble, in catheterizini< a urethra which had before seemed absolutely* 
impassable. 

The catheter ought then to be left in the bladder, and due i)rovisiou 
be made to insure its efficient action, and that it causes no discomfort. 
Naturally, when difficulty’ lias i)een experienced, it is the eatheter which has 
been introduced which icitt be left in the bladder ; if tliere is a choice, tlie 
preference will be given, following Professor (iuyon’s advice, to an elastic 
coude catheter “ of large internal calibre and with two large eyes ; ’’ the 
largest possible instrument has the additional advantage of ada})ting 
itself as completely as ])ossible to the wall of the canal. Lastly, care must 



/•'/I,', fifi.' I'ixiition Ilf a cathett-r in tin- hkuiacr, 
with two luoj)s of thri'ad (a a a c -h h h h). 



I'i^. «>7.‘ CatluU-r lixi-il in llu' ItlacUkr; 
till ]H‘nis(lrt*ssrd witli a IriaiiKnlar 


be taken to so jdace the catheter that the urine escai)es drop by drop, and 
to fix the instrument securely in the jiroper position. 

W’hen the intravesical orifice of a catheter is in good j)osition, (piite 
close to the neck of the bladder, the urine escapes in a regular succe.ssion 
of drops. Make sure, by' pressure on the hypogastrium, that the bladder 
is completely’ empty ; withdraw the catheter a little until urine ceases to 
escape, then push it back slowly till the flow reappears ; in this way', after 
a few trials, the exact i)osition of the catheter at which the urine escapes 
drop by drop can be determined. 


^ Thesr figures arc taken from M. Henri I.anglois’ thesis , /.« vhicalc a demeure,. 
technique, indications, resuUais thi'rapeuliques, 1900. 
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Ni)\v jjroceed to tie the catheter into the bladder. Fif^. (/> renders 
a description of (he method of doing tliis almost unnecessary. Take two 
threads, eacli about 2 feet in lengtli, and double them. Tlie middle loop 
of one thread is knotted around tlie catheter close to the meatus ; the two 
ends are carried along the side of tlie glans ; at tlie level of the corona (hey 
are knotted together and carried, one in front, the otlier behind, to the 
()|)|)osite side of the penis, wliere they are again knotted together and then 
conducted together to the root of the penis and tied to a tuft of jiubic hair. 
The second thread is applied in a similar manner ; the loo|) is fixed aiound 
tlie catheter, the ends carried along the opposite side of the glans to the 
level of the corona, knotted together, interlocked with the first thread, 
carried around the ])enis, again knotted and interlocked with the first 
lliread, and then led direct to the pubic hair. 

I.astly. it is a good iilan to dress the penis with a sterile compress, 
folded into a triangle, the liase of which is applied under the root of the 
organ, and the apex at the meatus ; the two basal angles are carried around 
the |)enis and secured as shown in /♦'/g. (yy ' 

if it is necessary to jiroxide tor ])ennanent drainage of the bladder, 
other measures, which we shall consider luescnth', are available. 

The jiatiencc and method wliich ought to be exercised in catheterizing 
a |)atieut suffering from |.)rostatic enlargement are eciually necessary in 
dealing with acute retention due to stricture. 

In these cases it will sa\'e lime and avoid unnecessary irritation of the 
urethra b\' unsuitable mameuvres, if the canal is first explored with 
olivaiV bougies; such means will give some idi'a as to the tightness 
of the stricture or strictures, and enable an estimate to be formed of the 
j)ossil)ilit\' of introducing a meclium or small-si/ed elastic-gum catlieter, 
or the necessity for the preliminary use of filiform bougies. 

In tact, except lor those cases of stiicture of large calibre in which 
the retention is in great part due to siiasm, it is jireferable to use elastic 
catheters, since they can most easily be insinuated through a narrowed 
chaimel ; if the smallest catheter will not jiass, then try a lililorm bougie. 

file introduction of the latter instrument is a matter of skill and 
])atience. and in some degree* also, it must be admitted, of chance ; but it 
is nevey a reason for the emfiloyment of foree, and that is wh\' rigid instru- 
ments. whalebone iiougies for instance. ap|)ear to us to be dangerous ; one 
thinks that the rigid instrument has jiassed tlirough the stricture, and ])ushes 
it a little further, while, iu reality, it has simply perlorated the mucous 
membrane. I'l v the bougie in all ways, following the upper, then the lower 
wall of the urethra, by raising or depressing the |)cnis. liy inclining it to the 
right or to the left, bv stretching it moderately or allowing it to hang flaccid. 
If the orifice of the stricture apjiears to be eccentric, bend the tip of the 
lioiigie like a bayorud (rj), twist it like a corkscrew, give it an\- shape 
which you think may be useful ; any improvised curve or shajie may be 


' (irvov KT Miciion. C’ontril). a rr*tu(l(* (U* la SDialt* a doinriirc. Ann. dcs mal. drs ori^aut's 
l^uiitn-urinain's, t. XllI, |). 
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made permanent— for the time being- - by painting on a thin layer of 
collodion and allowing it to set. 


If a line bougie has been succcsslully passed, the Idadder will not bo 
ex acuated forthwitli ; but gradually the organ will emptv' itsell il the 
instrument is left in j)lace ; the urine will soon begin to esca])e droj) by' 
drop between the bougie and the wall of the canal, and in addition it will 
not be long before the drainage channel will be enlarged by the soltening 
of the stricture where it lies in contact with tlie loreign body' ; olten. by^ the 
next day it will I:)e possible to substitute a small catheter ior the bougie. 

Tlierefore leave the boa file in position : it will not plug the urethral 
cliannel. but will graduali\' ojxui it uj) ; if there are no urgent sym])toms. 
that will be all that is immediately necessary, ruder contrary conditions, 
the bladder will be em))ticd by supra])ubic puncture. 

In the female, catheterization is usually' a very simple matter ; as 
a rule it is adx'isable, however, to use a soft catheter, and one must nexcr 
ado])t the ridiculous and out-of-date practice ol passing the instrument 
“ under the clothes,” the least lault ot which is that it prex ents the essential 
[aeliminary cleansing of the xailva and meatus. .\t an adxanced stage 
of |U'egnancy’. and also l)y some tumours, the urethra is |)ushe(l lorwards 
l)ehind the pubes, and the catheter must be introduced from below, almost 
vertically upwards. It is diriicult to tie an ordinary' catheter into a Icmale 
bladder; the best plan is to use Malecot’s or L)e Pezzer’s sell-retaining 
catheter. 

Suprapubic Puncture of the Bladder. Ihe ec[iiipinent nectssary' 
for dealing with cases of acute retention of urine must include an aspirating 
apparatus or a loTig trocai' oi small calibre. \(»thing is more simple than 
this puncture, ])ractised on a distended bladder which pushes up tlie 
abdominal wall, and as it were, ju'esents itsell to the trocar, if the lollowing 
indispensable |)recautions are observed : To shave the hypogastric region : 
to wash it first with soaj) and boiled water, then with alcohol ; to tlame- 
sterilize the trocar and cannula the two being separated or, better, to 
boil them. 

’ The [)uncture is made immediately above the u])per border ol the 
sy’mphysis. exactly in the middle line (/’/g. b(S) and the trocar must at 
once be thrust to a depth of ij or 2 in. Care must always be exerc'ised to 
pass the trocar dee])ly' : in some ca.ses, where the abdominal walls are 
thick, fat, or (edematous, there is a risk of failing to reach tlie bladder 
through not going far enough. Besides, there is nothing to lear,^ if the 
needle or trocar is introduced in the middle line at the point indicated. 


’ At least ill the J4re:it inajnrity (it cases: it iiiusl iH)t be forgotten, however, that when 
then*, is an dUI strictun — still more in «.tl(i-staiidiiiji prostatie rases with vesical inleclion. the 
peritoneal reflection may descend to an al)n<»niially low level, and inay even be fixed to llu* 
;svrni)hvsis by adhesions due to jiericvsti-tis. and that it has several tinu'S bi'en npeiied by the 
needle or trocar, and infected by the septic urine; these dangers have been em|>hasized l)y 
earlier. If comiielled bj make \hr. puncture under such conditions, eare must be taken in 
introduce the needle immediately in contact with the pubes, and directed a little oblniuely 
downwards behind it. 
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Then go in boldly till the urine begins to flow ; gcnci'cilly the 
sensation of bein^^ in a cavity will be very deiiniiely i)ercoivc(i as soon 
as the needle has i)enetrated tlie bladder wall. 

The evacuation must be effected slowly, without “ too much vacuum,” 
if an aspirator is being used ; directly the bladder is empty, the instrument 
is withdrawn by a sharp movement, and a sterile compress applied lirmly 
over the area where tlie })unctiire has been made. The latter is an imi)ortant 
|)recaution, particularly wlieii one is comi)elled to use a trocar of rather 
large calibre, l)ecause it hai)i)ens not uncommonly that the orifice in the 



bladder, small though it be, allows a few drops (»1 urine to escape. It a 
small instrument has been used, the cutaneous orifice closes at once, and 
may be coveied with a little cotton-wool and collodion. II })ertormed 
aseptically the puncture may be repeated a consideral)le number ol times, 
ami the l)ladder ei]i|)tied by means of it two or three times daily. Ihere is, 
howe\'er, a limit to such repetition, and after a certain time — which will 
\’ary according to the patient’s tolerance, the condition ol the suprapubic 
area, and the general reactions — if the urethral difficulty cannot be over- 
come, it will l)e necessar^’ to va'ovide for continuous firainage ol the bladder. 


CYSTOSTOMY AND CYSTO-DRAINAGE. 

We have therefore a first indication for continuous suprapubic 
drainage of the bladder, in other words, for cystostomy. There are 
others. 
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(1) . And first of all there is an indication dependent on the situation 
and sunoundings of the patient, a relative indication certainly, but one 
that is ncvertlieless important and which frequently presents itself in 
country j)ractice. 

The practitioner has been called to a distance to see a patient who is 
suffering from acute retention of urine due to ju'ostatic enlargement or 
stricture ; he is able to relieve the urgent sx'mptoms by catheterization or 
puncture of the bladder. Init the conditions are such that it is quite 
impossible to give the patient adequate attention, which would 
necessitate several visits dailw Is he to leave him without having taken 
steps to prevent the retention which must otherwise recur in a few hours? 

(2) . Another coiidition. A patient is found sufferin}^ front serious 
to.xamia, with sliivers, fever* and earthy-coloured face : the iirellira, on 
which attempts have already been made to j)ass instruments, is beset with 
false i)assages, bleeding, cedematous, and extremely sensitixe ; there is 
already some inliltration of the scrotum, in tlie |)erineiim. and around 
the penis. 

Under sucli circumstances it is urgently necessary to provide* a free 
wav of escape for the urine, to disinfect the bladder, and to ensure c.omi)li‘te 
rest for the urethral canal for a longer or sliorter ])eriod. 

Tlie indication is even more pressing when acute retention occurs in 
a patient who is already in a condition of chronic infection, for instaiure, 
in a prostatic patient wliosc urine has been piuulent for a long lime. 

Therefore, acute retention complicated by threatening toxaemia, 
the practical impossibility of repeatedly emptying the bladder by 
suprapubic puncture and waiting till the urethra becomes [)erm(*able. 
prolonged failure of attempts to catheterize the bladder necessitating 
excessive repetition of the suprapubic punctures, are the reasons 
which in my oi)inion indicate the necessity for iiuinediale siipra|)ubi(' 
drainage. 

I say “ suprapul)ic drainage ” , as a matter of fact there are two 
methods of attaining this object : puncture of the bladder with a 
large trocar, followed by the introduction of a. catheter which is left in 
the channel — and cystostomy. J'here is no clioice l)etween these two 
methods ; the one. cysto-drainage, is rendered necessary by certain 
conditions of environment or eciuipment ; the other, cystostomy, is the 
operation which should always be performed when possible. No 
doul)t can therefore exist with regard to the ai)plication of the two 
procedures ; I need hardly say that ! hav'e no idea of ])lacing them on tlie 
same plane. Undoubtedly cystostomy, the techni(iue of which we are 
about fo describees a simple, easy ()i>eration which every practitionei ought 
to be able to do well ; personally I have performed it in cottages, in the 
country, by the light of two candles, with a liapliazard equipment, and my 
patients have recov'ered. That is true ; but still I must repeat, in certain 
conditions an isolated ])ractitioner, without instruments and without 
assistance, will not -cannot- do the operation of choice, and it is for such 
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€xcci)ti()nal eventualities tliat cysto-drainage, which, well done, will 
give good results, ought to lie reserved.^ 

Suprapubic Cysto-drainage. If compelled to ha\-e recourse to it. 
proceed in the following manner : Take a large cur\ ed trocar and a soft 
rubber catheter which passes easily into the caimula ; the trocar is flame- 
sterilized or boiled, the catheter boiled, the h\'i:)ogastric region shaved 
and washed, the operator’s hands washed. 

Puncture as before, in the middle line, immediately above the ])ubes : 
after withdrawing the trocar, pusli the cannula well in : it ought to penetrate 
far enough into the interior of the bladder to prevent it from slipping out 
as the organ enijities itself ; then allow the urine to escape. When the 
evacuation is completed, the rubber cat])eter is slipped into the bladder 
through the cannula, which is then gently withdrawn. 

The catheter being now in the bladder, it is alwax s advisable* to connect 
it with a syphon tube. 

A ])iece of rubber tubing long enough to reach the floor at the side of 
the bed will answer ])erfectly ; the tubing will be attached to the end of the 
catheter, directly or by means of a piece of an elastic catheter or a |)iece 



of glass tubing, etc., which will serve as a connecting-piece on which the 
two segments to be }nU in continuity will be tied ; the other e.xtreinity 
of tlu! svphoii tul)e will be immersed in a glass jar containing boiled water 
or sublimate solution. Once litted, the syphon action will be started by 
one of the various well-known plans, and if the ap|)aratus works i)roj)erly 
the urine will flow drop l)y drop from the terminal orifice of the tube, and 
the bladder will be in a condition ol continuous druniuy^c. 

Of course this ai)paratus lends itself to various inodilications, according 
to circumstances and the material available ; with two or three soft-ruld)er 
catlc'ters. invaginaled one into the other at the ends, or joined by improvised 
connections, an eflicient syi)hon may l)e made to discharge into a receptacle 
|)laced on a chair or other suitable su))port near tlie bed. 

It is important to li.\ the catheter securely in the l)ladder by means 
several threads attached to the skin by collodion (il a sell-retaining 
catheter (F/g. bp) is not available), and to watch that the sy|)lu)n tube 
does n(Tt become disj)laced ; lor the latter consideration, a very long tube 
is always more coiu'enient, because, il it is well secured at the hypogastric 


‘ Thf inst.'illaliDii of a svj)hou api>aratus will provoiit urinary iiitiltration of the prevesical 
space, whicli is the principal ilanjicr to be feared in Mery s operation, cysto-tlraina^e t>t 
necessity. 
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region, it allows the patient to turn about in bed to sit up without 
disturbing the drainage, 

Cystostomy. -1 have already said that cystostoiny must be considered 
as the operation ot yhoice, and that it is a simj)le and easy one. A 
general amesthetic is^not necessary, and, particularly in urgent conditions, 
cocaine is quite sufficient ; on one occasion 1 performed the operation 

without any amesthetic whatever ; 
the patient was an old man, 77 
years of age, and des|)erately ill ; 
he recovered, howexer, and 1 saw 
him again ten years later. 

^'ery few instruments are 
required, and the following will 
suffice : a scalpel, scissors, some 
pressure- forceps, dissecting tor- 
ceps, Keverdiii’s needle (or any 
ordinary curv'cd siiliire needle ot 
moderate size) . The o|)eration 
area is carefully shaved, sub- 
mitted to the usual [>reparation, 
and surrounded with four ase))tic 
com|)resses. 

Make a median vertical in- 
cision about four inches in length, 
beginning or ending at the^upj)er 
liorder of the sym])hvsis pubis : 
do not liesilatc to prolong the 
incision a little further u])wards 
if the patient is obese and the 
])revesical |)lanes are loaded with 
fat. As we shall see immediately, 
in urgent eystostomics performed 
on distended bladders, the peri- 
toneum has been pushed very high up, and in any case, whate\'er its 
position may be. it is easil\' avoided by a very sim])le mameuvre. 

( lit down boldly through tlie skin and fat to the aponeurosis of the 
linea* alba, the first rallying point ; divide the aponeurosis, and the second 
rallving point, the deep layer of yellow fat, comes into \'iew ; olten 
it is better to make the incision somewhat to the side of the mid-line, and 
to traverse one of the recti muscles.' 

Split the anterior wall of the sheath of the rectus 70), separate 
the fibres of the muscle, and below it open tlie deep layer, and liefore 
expose the underlying fat (f’tg. 71) ; to avoid any risk of ojiening the 
|)eritoneum, the incision in the decq) aponeurotic layer should commence 
quite close to the pubes, and should be continued upwards on the finger. 

’ With the idea of rnakin;:' a sort of sphiiictor arouml tlie siiprapuluc opciiiiiK (Jal)«j\ilayj. 



sheath ci thf it.vlus nnisch- ntractod oalwanls. iCi 
Rc.vtns nniseli*. ID) Vcrtii-.al iiuision. Id llu* sidt- of aiul 
]>aralld to the liiua alba. 
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One is now in tlic prevesical space, arul the distended bladder can 
|)e felt quite plainly. Retract the fat, from very low down upwards 
[Plate III), in one unlu'oken mass with tlie left index and middle 
fingers; with it, the ])eritoneal cul-de-sac will at the same time be 
disidaced if by chance it descends lower than usual, or if it is attaclied 
to the pubes by tine fibrous bands; the latter is a very exceptional 
occurrence i and need not cause imeasiness, as by. the very sim|)le 
maiKXMivre just described 
all risk of damaging the 
peritoneum is avoided. 

After the fat has 
been displaced, the an- 
terior surface of the 
Idadder will be seen il 
the incision has been 
made long enough and 
its edges are well re- 
tracted ; it apj)ears as 
a rounded, bulging wall 
of a violet colour and 
marbled with large \'eins ; 
in fat persons, and 
when the sym])hysis is 
\ery high and vertically 
placed, the bladder often 
seems* to lie at a ver\’ 
considerable d(‘i)tli not- 
withstanding its disten- 
tion ; l)ut if the operation 
has been carried out in 
the way described, tliere 
can be no uncertainty; the tense rounded swelling which can be lelt 
and seen, more or less easily. I)ehind the jnibes, is Ihc hlndder, and can 
nnl\' be the bladder. 

Before oj)ening it, j)ass two loo|)s of thread, one on either side ol the 
middle line, through the thickness of the wall (Plate ///) ; these two 
threads will serve as landmarks and tractors, and will be \'ery uselul wlien 
tlie time comes for introducing the vesico-cutaneous sutures. I hey are 
not, however, indispensable ; if the vesical wall seems to be too Iriable. 
or if the organ is too dee])ly placed, it may be ])unctured at once, and while 
the stream of urine is escaping, the edges of the wound can be seized with 
suitable force])s. Puncture the bladder in the middle line with the scalpel 
betvveeh the two large longitudinal veins which course o\’er its anterior 
suriace -if they are visible ; make the puncture at the level of the ujqier 
l)order of the s\’inphysis, and with the cutting edge ol the knile directed 
ui)wards, enlarge it for a length of I or f inch. 

' Hut il is nrct'ssai'V In l>t‘ awaiv of Oiis ptissihiliiy, as atlhfsion ot llu* pcritninMl n'lltTtinu 
t" the syiin)liysis pubis i>as scwral times been ubserved. 
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The bleeding is usually pretty free during tliis stage of the o|)eration, 
and occasionally the wound is inundated with dark venous blood ; do 
not trouble about this, nor lose time in trying to seize the bleeding vessels 
with forceps ; open the bladder : that is the best means of checkin^^ the 
hceniorrhage. Directh' the organ is empty, the venous bleeding will cease 
spontaneously owing to the retraction of the bladder wall. 
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Allow the dark, fcetid urine -often mixed with })us-— to run away: 
then irrigate the Held of operation and the bladder freely with l)oiled water. 

W'hen this cleansing is 
comideted, proceed to the 
vesico * ciitane()us suture ; 
before doing this, l\owe\'er. 
do not neglect to explore 
the vesical cavity with 
tlie linger. To omit this 
step would be to renounce 
one of the princi])al advan- 
tages of the o])en o|)erati()n : 
very often it will be tlie 
means of making some 
valiial)le discoveries and of 
cornideting the operation 
most satisfactorily. On 
several occasions, in these 
bladders with enlargecf |)r()s- 
tates, 1 have, during tin* 
course oi a cvstostomy ))er- 
formed for acute retention of urine, found quite a mass of calculi. 

One must alwa\s endeavour to unite the edges of the vesical 
opening to the skin, at least partially. As to the so-called ideal 
cvstostomy — that is to say. the regular, circumferential sutine of a com* 
of mucous membrane to the skin edges, - it is not always either })()ssible 
or e\'en necessar\'. 




7 j. -Suprapubic cy^ttxtoiuy. The (*pcriilion ciulol. 
(Ai Suture in the upper pari of the woinid. (B) .'Superior cun;- 
ini'isural rAuturc. (C) Lateral vc'^icocutanenus sutiins. 


If the mucosa possesses sulhcient strength and mobility to allow of it 
being drawn up into the wound, one ma\’ unite it alone to the skin by a 
circle of interrupted sutures of catgut or silkworm gut. 

The following method is excellent and of more general a])plicati(in : 
two commissural sutures arc first passed at (he upper and lower angles 
of the vesical wound, including in their loo])s tlie whole thickness of the 
lips of the parietal wound and the musculo-librous coats of the bladder, with, 
or better without, the mucous membrane. By means of these two sutures, 
the bladder is firmly attached to the abdominal wall, and by two or three 
secondary sutures placed between them on either side the skin and mucous 
edges are adjusted {Fig. 72). 


niale ///. — Suprapubic cy-sfostomy. The iiide.v linger displaces Ihe prcvc.sical fat; llu* antcriDr wall 
<tf Ihc blacMcr is raistti by two loops of thrcail anil ir.ci'ictl in the nh<Ullc line. 
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These methods are sometimesMmpracticable ovviiif^ to the friability 
of the bladder wall ; the best plan then is to fix the bladder to tlie margins 
of the external wound by a circle of four or five sutures j)assed througli the 
whole thickness of its wall ; the edges cannot be adjusted very correctly 
by this metliod, but all these wounds usually arrange themselves remarkabl\', 
and often unex[)ectcdly, well ; the capital |)oints are to insure firm adliesion 
of the anterior wall of the bladder to the abdominal wall; the placing of the 
two incisions, vesical and cutaneous, opposite one anotlicr, and the patency 
of the drainage opening. If the suturing has been satisfactorily done, 
nothing should be placed in the opening ; this is often the best plan to 
follow here, as well as in other cases where the edges of an opening in a 
mucus-lincd cavity are attached to the skin (artificial anus, cholecystostomy. 
etc.) : in the contrary 
conditions, a catheter will 
be placed in the bladder 
and a sy])hon tube 
fitted to it in the man- 
ner already described, 
finally, the edges of 
tlie upi)er i)art of the 
parietal wound will be 
brought together by 
one or two interrupted 
sutures, including the 
aponeurosis and the skin 
{Fig. 72). 

We cannot enter 
into tlie late results of 
cystostomy : * but simply 
say that in the urgent 
cases we have in view it 
is often a verv valualilc 

. f'lC- 7.V— lUa<l(ler cif a prostatic patient who lunl livnl lor i8 

operation, but must al- luonths after cystostomy. (Taken from our Ltfons Je Chinir^ii', 
1 •! 1 A (A) V'sical orifice of the suprapubic fistula. (P) Prostate. 

ways be considered to 
be a temporary measure 

only. After some days, when the acute crisis has passed, fresh attemjits 
must be made to pass a catheter along the urethra. Our aim must be 
to restore the permeability of the urethra sufficiently to allow of normal 
or at least tolerable micturition, and the suprapubic fistula is only a step 
towards that object. If the difficulties in the way of re-establishing the 
})ermeability of the canal are very great, if the bladder is badly infected 
and is ‘jeriously diseased, this “artificial urethra,” which will insure free 
escape of the urine and allow of disinfection of the bladder, must be 
mtained for perhaps a considerable time ; in some prostatic cases it may 
be necessary to retain it indefinitely (Fig. 73) ; but the jiatients themselves 



' Seo Professor l\>ncc‘l’s book, TraiU dc la cystostomie sUs-puhienne, iSi)!). 
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will in most cases demand to be freed from the discomforts associated 
with it, and the desirability of more radical measures, prostatectomy, etc., 
may then be discussed. 


INJURIES OF THE PENIS AND SCROTUM. 

I. -INJURIES OF THE PENIS. 

We have already considered the rui)tures of the penile urethra. It 
may happen that a fracture of the penis involves only the corpora 
cavernosa, and not the urethra ; the nature of the lesion will be indicated 
by the absence of uretliral haunorrhage, the ease with which the patient 
micturates, and with wliicli catheters can l)e introduced. In such a case 
often nothing will be needed primarily beyond keeping the patient and the 
injured organ at lest ; if tlie effusion of Idood is gieat and is j>rogressively 
increasing, tlie indication may present itself for opening up the injured 
area, clearing out the effused blood, and suturing the lacerated corixua 
cavernosa : one must not forget, however, that any such operation is 
necessarily associated witli a \'ery considerable amount of bleeding, and 
if the symj)toms are not too pressing, it will always be well to wait for at 
least thirty-six or forty-eight hours. 

Wounds of the penis likewise bleed severely : a distinction must 
l>e made between those that affect only the prepuce or the sheath nj the 
and the deep xeonmh which involve the oreclile tissue. 

If the cutaneous sheath alone is injured (cut or lacerated), tri.'atment 
will be limited; (i) to checking the bleeding ; the cut \*essels retract very 
far and must be lollowed up and ligatured ; in doing this, it may be necessary 
to enlarge tlie wound ; and (2) to reuniting the divided tissues, at least 
partially : any excision of tissue, with the object of obtaining regular 
wound edges, is to be avoided. 

When the erectihi tissue is wounded, luemorrhage is a very real danger, 
and luemostasis is often dilhcult. I-ocal compression will often be sullicient 
in the case of a superficial cut of the glans ; it is a \ery dilferent matter, 
however, with extensive sections of the corpora cavernosa (a ra/oi’ cut for 
instance at the root of the penis). It will be well, fust of all, to |)ass a 
catheter into the urethra and make sure of the integrity of the canal ; then 
the cut surfaces of the woundcfl cavernous body will be brought together 
by a series of interrupted sutures, ])laccd close together and penetrating 
deeply into the erectile tissue in a manner which will secure as exact and 
firm adjustment as possible ; the cutaneous envelope will then Ije united 
by a few points of suture. Tin’s is the best means of obtaining hiemostasis. 

If the urethra also is wounded, the first stej) will Ixj to pass a catheter 
into the bladder and to fix it there ; the two ends of the canal will then be 
sought for and united (see Ruptures op the 1’rethr.\) ; the oiicration, 
which is often a very troublesome one, will be completed by suturing the 
divided cavernous bodies. Circular compression of the penis close to the 
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pubes, by the fingers of an assistant or with a piece of rul)l)er tubing, is 
a great iielp • by tcm])orarily checking the lileeding it allows a clear view 
of the wounded area. 

(iunshot wounds usually bleed Init little, and primarily recpiire only 
careful cleansing and the installation of a catheter in the bladder, without 
an\^ attenij)t at immediate repair. 

(lertain lacerations are associated with a very rare lesion ; dislocation 
of the penis. In these cases, the cutaneous sheath has been violently 
dragged forward, and has l)een detached at the level of the balano-pre])utial 
[old ; the body of the ])enis slips hack, right to the bottom of the long 
empty tube, and lodges under the skin of the scrotum, in the ])rei)ubic 
region or in the greun. If the urethra is not ru])tured, micturition is still 
possible, the mine V)eing discharged through the emptv sheath. The 
<lislocated organ must of course be reduced ; in other words, the orifice of 
the cutaneous sheath must be dilated and retracted as far back as ])ossil)le. 
while at the same time the dislocated penis is juished in the o|)posile 
direction, and an effort made to get hold of the glans with forceps. If the 
attempt fails, the only thing to be done is to effect oj)en reduction 
1)\ means of an incision along the raphe, and afterwards to clr)se the wound 
1)\' careful sutuiing. 

Lastly, we must mention constriction of the penis with a cord 
or a metal ring, etc. The indication is easily formulated : to div ide the 
<’onstri('ting agent at once, ('ntting forceps or a fine saw- and very often the 
help of a locksmith will l)e recpiired in dealing with metallic sul)stances. It 
ma\' also ha|)pen tliat a very thick and liard ring will resist all attempts 
at division ; in a case re])orted by Lonceti tlie |)atient, lour days ])re- 
v'iously, liad introduced hi^ penis into the eye of a liammer-head, weighing 
a pound : gangrene was threatening. A locksmith declared that it was 
iinj)ossihle to fde through the metal. The ])atient was aiuesthetized. 
M. Loncet then made several incisions gtring along the cori)ora cavernosa, 
and hy systematic pressure emptied the (edematous cellular tissue, and 
after iiibricaling the i)enis well, finally succeeded in treeing the organ. 
Kecovery ensued without any com[)licati')n. This case will serve to 
indicate tlie line of treatment to l)e followed in similar circumstances. 


II. INJURIES OF THE SCROTUM AND TESTICLES. 

I-ct us mention first of all, dislocation of the testicle without an 
external * wound : this is a \ery uncommon condition, but must not be 
ov erlooked because, of its raritv : alter a violent blow on the scrotum, 
lali astraddle, or an injury inflicted by a rolling l)ody, the testicle has 


^ PnNCKT. rClraiifilcMiieMt (!<• la vcri4<' par uiu- in.'jssetlo n\ arit-r ircmpe.'’ Ihtll. dc la Soc. 

chir.. K, doc. iS(u, p. 
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been found projected out of the scrotum, under the skin, to the side of tlie 
penis, or into the pubic or inguinal regions.* 

An examination of the scrotum- which should always be the lirst 
care of the surgeon after tliese perineo-scrotal injuries - shows that one side 
is empty ; the testicle is no longer there ; on seeking hu’ it in the neighbour- 
ing regions, it is found in the form oi a very tender, ovoid, mobile mass (with 
the special testicular tenderne.ss), the nature of which is usually recognized 
without difficulty. 

The dis])laced organ must be reduced, and as soon as |)ossible : reduction 
is the only means of relieving the ])ain. which is usually very severe, and 
of ])reventing the formation of adhesions vvliich may s[)eedily render re])lace- 
ment impossible. General aiiccsthesia will often i)e necessary. With 
regard to the method of reduction, it is scarcely possible to lay down any 
definite rules ; one must endeax'our by gentle pressure to push the dislocated 
testicle back into the scrotum along tlie line it took in escaping Ironi its 
proper position.- 

If all attemjits by external manipulations fail, then recourse must l)e 
had to open reduction ; after having submitted the whole region to a careful 
|)reparalion, the testicle will be exposed l)y an incision extending to the 
corresponding side of the scrotum ; the organ will then be liberated, and 
made to traverse the road along which it had come, and if necessarx*, the 
operation may be completed by orcliidopcxy. 

Amongst the various open injuries (incised or contused wounds, 
lacerations, gunshot wounds), for pur|)oses of treatment, we can distinguish 
the three following types 

I. Wounds of variable extent and depth, without Dislocation 
or Grave Lesion of the Testicle. What we shall have to say further on 
with regard to wounds of the soft tissues is here in all rc.spects applicable : 
some special details alone need consideration. 

The mechanical cleansing ol the scrotum must always be e.xecuted 
with the utmost care : hair shaved, prolonged washing with soaj) and warm 
boiled water, without antiseptics; the scrubbing must be done gently, to 
avoid irritating the tender and easily injured skin of tlic region. 

If the lesion is an incised wound, it will l)e reunited, tlie edges being 
everted and carefully adjusted ; and the sutures must not lie tied too 
tiglitly. In cases ol contused wounds or criislies, one must generally be 
content with enveloping the parts in moist aseptic compresses ; however, 
when dealing with flap wounds, even if lacerated, it is always advisal)le 
to readjust the detached tissues and to lix them in place with a few sutures. 

' Sec* Mai'uici:; Xicolas, Luxation traumatique du IcsliciUc. 'Pliesc Paris, 

- Hess's patient (<]Uoted I'y Nicolas, loc. cit.) had bc(*ii thrown to the ;»roiind from an 
aiiiiminitioti wajfoii on which he was seated : he had fallen flat <.)n his ahdomtMi, with his sword 
Ixaween his legs. The- right side (d the. scrotum was eiiiply ; the testicle was found, on the 
inner aspect of the thigh about an inch below the fold ot th(r groin, in the form of a very ])ainfiil 
lump about the size of an almond. To reduce it, “ the organ was pushed directly iipwards, 
then insinuated through the aitifical opening that it had made, and finally was replaced in 
the scrotum/’ 
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When the tunica vaginalis is involved, it will, after very thorough 
cleansing, be closed by a continuous suture of fine catgut 74). leaving 
a small drainage tube at the lower angle of the wound if necessary, if tlie 
injury is not quite recent or if the parts are \'crv dirty. 

Finally, it may be that the testicle itself is injured and that a little 
reddish-brown mass of testicular tissue is protruding through the capsule : 

remember that the entire 
contents of the tunica 
albuginea may. be ex- 
truded through a very 
narrow slit, but that it 
is particularly in cases 
where the wound remains 
infected and suppurates, 
that such a condition 
ensues. It is therefore 
always well fo suture the 
oj)ening in the tunica 
albuginea, reidacing the 
protruding parenchyma 
with a director or the 
end of a small spatula. 
If the herniated mass is 
blackish and dirty, e.xtise 
it with curved scissors 
and touch the bleeding 
])()inls with the tliermo-caulery ; then, using a tine curved needle, intro- 
duce! a series of interrupted sutures, Lembert fashion, in the edges of 
the wound in the tunica allniginea, which is sm(K)th, dense, and always 
rather diHicult to iK'iietrate ; tighten the sutures slowly and without con- 
stricting the tissues. riiis requires care and some deftness ; l)ut it is 
iisiiallv jK)Ssible to bring the o|)|)osing surfaces into satisfactory contact ; 
liowe\'er, sliould it be found too difticult to get the sero-serous surlaces 
together, it may sufVice to a|)j)roximatc the edges of the opening by 
means of a continuous suture (F/g. 74). Tlie important point is to close 
the o))ening and, a])ove all, to maintain ase})sis. 

2 . Wounds Complicated by Dislocation of the Testicle. -The 
wound is most often caused by a crushing or tearing injury, and is some- 
times ct)m|)arativclv small : but from it the testicle |)r(>trudcs. and hangs 
exposed along tlie thigh. I'he chid olqect is to return the organ to its 
place and secure it there. Begin — before any exploration or attem])t at 

reduction — by cleansing the testicle, cord, scrotum, and the whole of the 
surrounding region ; make sure that the gland is intact or. at least, that 
it presents only minor and reparable lesions : that the stretched cord is 
neither torn nor twisted ; then carry out at once any necessary rejjarative 
measures - suture of tlie tunica allniginea, ligature of bleeding vessels, etc. 
Do not try to reduce the testicle by force, through a wound too small 
voi.. 1 1, 



(B) Suture of the tiinici alhUKiiicu. (C) Vaginal Siie hold \vi<loly 
opou. 
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to allow the organ to ])ass readily : enlarge the wound, ^ upwards or down- 
wards as is most convenient, and l:)y means of the larger opening thus 
provided complete the cleansing of the deeper tissues. 

Define the edges of the testicular coverings and secure them with 
forceps : when the testicle was extruded from the scrotum all its envelopes 
were turned inside out ; to try to replace the organ forcibly and by chance, 
is a difficult and useless undertaking : there is no longer an actual cavity 
to receive it, but there is a potential cavity, the vaginal sac, whicli 
will be reconstituted if one finds its wall, restores its natural rclationshi]:)S, 
and insinuates the testicle through the opening in it. 

Of course the envelopes are often, in large degree, destroyed or rendered 
unrecognizable by the primary injury ; further, if the accident is not quite 
recent, the cord and testicle may be so much swollen that tiiere is no room 
for them in the retracted scrotum. However, an endea\'our must always 
be made to find the remains of the serous coat by following the cord, and 
to replace the testicle in the midst of them, as the fragments of the tunica 
vaginalis should always form part of the new intra-scrotal ]X)cket into 
which the testicle is placed. 

Indeed, though in quite recent dislocations it is sometimes possil)le 
to replace the testicle entirely in its own serous cavity, and to restore the 
wall by means of a continuous suture, more frequently tlie surgeon will 
need to be satisfied with covering up the organ witli the other en\'eloj)es 
and the skin. 

Therefore try to enclose the testicle in the best way possible and with 
whatever is available ; but do not be disturbed if the necessary tissue is 
lacking, or cannot be ada])ted to the purpose in \’iew. A|)i)ly a* moist 
aseptic dressing and wait. W’ithin a few days tlie congestion will 
disappear, the tissues will relax, eind things will arrange themselves 
bej’ond all expectation. Irreducibility — in other words, the impossibility 
of at once providing a complete covering for the testicle — is iie\'er an 
indication for primary castration, if the organ and its vascular supi)ly 
are intact. 

3. Wounds Complicated by Irremediable Lesions of the 
Testicle, whether Dislocated or not. — Conservati\e measures are 
inapplicable to cases which have received no proper attention, and in which 
the testicle has been exposed for a considerable time, and is consequently 
shrivelled, dry, and black ; or where the cord is almost completely ruj)ture(i, 
or when the testicle has been extensively damaged, and the ])aieMchyma 
having been lost, has to a large extent emptied itself, and the organ is 
reduced to an empty fibrous shell ; and al)ove all, when the wound is 
infected, and threatening septic symptoms are present. 

The removal of a testicle which is liopelessly damaged and a source 
of danger is an immediate necessity : tie the cord as high up as possible, 
and cut it below the ligature. 


^ Maigpigne laid down this rule in 1847 Dc la heniie traumatique du testiculc.’* Revue 
midico-chir.f fevrier, 18471. 
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The ligature oiiglit to l)c interlocked and tightly lied : take a 
thread of thick catgut or silk ; without dissociating the constituent parts 


of the cord, perforate it with an 
aneurysm needle or the end of a 
pair of forceps ; draw tlie looj) 
of the ligature through the coni, 
bring the ends round, and tie 
tliem with a Lawson Tait’s knot : 
or again, and more simply, if 
not accustomed to using this 
ex’cellent knot, pass tlie catgut 
or silk through the centre of the 
cord, tie one of the halves firmly, 
then carry the two ends round 
the other half, and tie them with 
the same care as before ( 7 'Vg. 75). 

A ligature tied in this way 
will not sli]\ and the cord may 
be boldly cut a (luarter of an incli 
lower down without troubling to 
secure the \’cssels separately in 
the face of the stum]). Do not 
cut the ends short until after 
dividing the cord, and until 



assured that there is no bleed- 
ing and that the ligature is 
secure ; as soon as the ends are ci t. the stump of the cord slij)s iij) and 
disai:)pears. 

It then only remains to repair the scrotal lesion in the best manner 
])ossil)le, excising any lacerated and useless tags of tissue. 


TORSION OF THE SPERMATIC CORD. 

'riiough this is an uncommon accident, it must be mentioned and 
briefly described ; it often simulates strangulated liernia, and, like tlie 
latter condition. re(|uires immediate operation. 

The following case re|)orted by Dujon and Chegut.i will serve to show 
how torsion of the cord pre.sents itself. 

The ])atient was a lad 14 years of age, previously healthy and without 
any tesdcular abnormality : after a ride on horseback, followed l)y a drixe 
in a carriage, he was attacked with colicky ])ains, and the left side of the 
scrotum was found to be considerably enlarged. Eight days later the 
symptoms became aggravated : there was abdominal disteutum and 


^ ot Chkgkt (of Moulins). “ Vi\ cas ik* bistouriiagr spontane dii tcsticiik siimilant 

uuc herni<* ctraiiglOe.” Arch. prov.. dc chir, octobre, 1900, No. ib, p. 053. 
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obstruction, neither heces nor flatus being })tisseci ; the left sifle of the 
scrotum and the anterior wall of the inguinal canal on the same side were 
distended with a prominent, pear-shaped mass \\>th the larger extremity 
downwards, very painful and dull on percussion. A diagnosis of 
strangulated hernia was made, and operation was j)erforTned forthwith. 

An incision was made over the inguinal canal and the upper part of 
the scrotum : an elongated pear-shaped mass, with no resemblance to a 
hernial sac, appeared ; at the lower part of the mass there was a distende'd, 
thin-walled, and fluctuating portion ; this was incised. A wine-glassful 
of lemon-yellow fluid escaped, and then a blackisli mass, which could be 
recognized as the testicle, appeared. At the upper border of the organ 
there was a narrow pedicle, twisted on itself. The j^edicle was untwisted, 
and it was found that there were tw'o turns in the direction of the hands 
of a watch. The testicle was replaced in the tunica vaginalis, which was 
then sutured. The rest of the swelling was simply due to cedematous 
infiltration of the spermatic cord. 

A portion of the testicle sloughed, and some days later w'as throwm 
off after the formation of a small ab.scess. After the wound had healed, 
the testicle was represented (uily l)V an irregular nodule about the .^ize 
of an almond. ^ 

In this instance the torsion had affected a “ descended ” testicle 
occupying a normal position at the bottom of the scrotum, and similar 
cases have repeatedly been observed : but the accident occurs moje 
often in cases where tlie testicle is abnormally placed, and is sufliciently 
explained by tlie unnatural mol)ility of these misplacefl organs. ^ 

There is an incomplete and spontaneously cttrahle form of sj)ermatic 
torsion ; we ha\’e seen an instance in a \'oung man ib years of age ; he 
had been suddenly seized with an intense pain in the sub-umbilical region ; 
he turned pale, almost fainted, and had to lie dow’u : tlie j)ain radiated 
into the inguinal region and over the low-er ])ortion of the alxlomen^ the 
anxiety of the patient (a medical man) w'as extreme, as he thought himself 
to be affected with obstruction or internal hernia. The left side of the 
scrotum very speedily became considerably swollen, and the sw'elling 
extended along the cord above Poupart’s ligament. The testicle wais in its 
proper place ; it seemed to be a little enlarged, hut w'as so extremely 
sensitive that an examination was almost imjiossible ; the aVidoiiiinal wall 
over the iliac fossa w’as tense and “ defended itself ” against the slightest 
touch. The pulse w'as full and a little accelerated, the temperature normal. 
The symptoms only lasted for a very short time ; at the end of three hours 
all had disappeared. These transitory and benign crises are liable to recur; 
it is even said that some individuals have learnt to untwast their own cords. 


^ Acctirdin^ to MM. .Srbilc.iii and Lapf)iiUi*, twn varietios of tnrsion uwist be distinguishetl ; 
torsion proper and volvulus, fly torsion is meant a twisting of the testicle and its tibro-serous 
coverings en Tna.sse : it is nnconinKai, and the twist is iisnallv .situated high up, towards the 
inguinal canal ; more otten, however, the testicle is n)tated on itself within the vaginal sac ; 
the condition is then a volvulus, and the twisted pedicle cornrsponds to a low segment of the 
cord, of variable length. Clinically, a diaginisis between, the two varieties is almost always 
impossible. (Sec L.\i*ointe, J.u torsion du cordon spermatiqiic et I'infarctus hemorragique du 
icsfictile. Paris, 
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In the grave form, the onset is always sudden : the pain is most intense, 
and above all lasting : the picture is completed by the ap})earance of local 
inflammatory signs, swelling of the scrotum, extending upwards to a 
variable level, redness and oedema, and by abdominal symptoms, vomiting, 
intestinal obstruction, and distention. 

It is evident that an acute orchitis or strangulated liernia may be 
simulated, according as one or the other of these two gnnips of svmptoms 
predominates ; further, though the conditif)n may be ascribed to some 
violent movement such as a fall, a jump, or a strain, etc.,* there has been 
no injury [properly so called. On the other liand. the (edematous swelling 
of tlie cord, extending upwards into the inguinal canal, may very easily 
be mistaken for the pedicle of a hernia ; and wlien tlie twisted testicle 
is abnormally placed, in the sub-inguinal or interstitial regions, confusion 
is almost unavoidable. Howev’er. the suddenness of tlie onset, tlie severe 
pains, the always incomplete hecal obstruction, and tlie local innammatorv 
signs, arc suilicient to arouse doubts as to the nature of tlie condition. 

Kven if a diagnosis of torsion of the sporinatic cord can be made witli 
^iPtainty. immc'diato oi)erati()n is none the less necessary. Immediate 
ac'tion is tlie only means of cutting short the march of sym}>toms and, if 
si ill possilile, of saving the testicle.- 

Untwisting by external manipulations may l>e tried-"' in (piite re(xnt 
cases, l)ut can scairely be dejH'nded on, and o[)eratiori is almost in\'ariabl\' 
necessary. 

An incision is made in the inguino-scrotal region, and the reddened and 
(edematous tissues arc dix idod layer bv layer, until a tense sac is exjiosed : 
the sac is opened like a hernial sac, and imiptied of the lilood-stained fluid 
whi('h it contains ; the testicle, more or less distorted and unrecognizable, 
is found, and above it the twisted pedicle. Secure more room it necessary 
l)y extending the incision upwards, and proceed to reduce the torsion, 
usually by turning the testicle from right to left. If the deep violet colour 
of the (y)ngested testicle liecornes paler after the cord has been untwisted, 
it is a good sign ; the organ will be preserved and h-xed to the i^ostero 
inferior part ol the tunica vaginalis by a few' calgut sutures. If the testicle 
is black, lustreless, and hard, or if there are. already some brownish necrotic 
|)atches. then it must be sacrificed. Conservative measures ought to be 


^ \ youiif» man, oprratod on by Tufru-r, liail siicm’ilcd. t'lvr nioiitlis prcvitnisly. in bringing 
liis Irsticle di)\vn into tin- scniluin bv repoati'*.! niassaffr. While straining diirinu di-fa'cation, 
he was siiddeiilv s»‘i/cd by ])ains mniparabU- to thos(‘ of slran^nilalt'd In-rnia, aiul at the same 
time tin.' testicle slipped l.)ack to its toriner position in the in^ninal canal, l-'ive days later liilihtr 
made adia«m)sisof torsiim of the spermatic cord, and at the operation found the cord twisted and 
the testiifle blackish in colour and becoming gangrenous ; it was necessary to remove the «)rgaii 
( I vKi'ii'K, “ (iangrene jiar torsitm d\i conloii <ruu tosticule eii eclopie inguinale Bull. Soc. 
iU: me t., 30 tnai, 1^03, p. 551). 

^ " l-'rom linderleii's investigatitins it would appear that if the circulation in the cord 

h:»s been inloiTn])ted h)r twentv-two hours, ultimate atrophy ‘>1 tlu* testicle is im-vitalile. 

I-^nueui.kn, “ Klin, nml e.xperim. Studicn ziir Frage der Torsion des llodens.' Deuhihe 
/eilschnft f.Chir , iSyh, lid. xliii, p. 177). 

■'See j. Va.wkrts, I.a torsion du cordon spermatiipie Ibistonriiage spontane)- Anualca 
4*Vs mal. iU'i orfianes qai.-unn., 15 mars, ino.^. 
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pushed as far as possible ; ^ it may happen that a portion of an organ which 
has been retained may actually slough and be sulxsequently eliminated ; 
it is therefore advisable, if the condition of any part of the organ is doubtful, 
to drain the vaginal sac and to leave the channel open. 


PARAPHIMOSIS. 

The Accident is Recent ; the swollen and congested glans is encircled 
at its base by a thick collar, extending like a frill to the under surface below 
the fcenum ; but this collar is cedematous, soft, and still dcpressible. In 
reality, there are two closely placed collars on the dorsal surface, the one 
anterior and mucous, the other posterior and cutaneous : separate tliem, 
and between there will be seen a circular groove, the constricting ring, 
deeply situated but still intact. 

Reduction can be effected without much trouble if undertaken in the 
right way. Here as exxnywhcre else the fust step in reduction consists 
in reducing the volume of the herniated organ ; the glans ])enis is herniated 
through a narrow preputial orifice : bcf^in iJierefovc by comprcssiiv^ the 
Dismiss at once all those irrational and brutal measures which consist 
essentially in seizing the penis in the whole hand and forcibly dragging 
the teguments from behind forwards. Do not try to replace the glans 
with a single mo\’cmcnt ; return it gradually and methodically under its 
preputial co\’ering. 

Surround the swollen glans with a compress moistened with cold water, 
or better with a i jier cent solution of cocaine, and through the gauze 
covering compress the organ from before backwards and all round ; after 
the pressure has been maintained for a few minutes, the glans will l:)e less 
tense and somewhat smaller. This preliminary massage may with advantage 
be continued for five or ten minutes. 

Then, with the lingers of the right hand disposed around the organ 
as in Fig. 76. push the preputial collars from beliind forwards, trying to 
make them slip over the base of the glans, which is simultaneously com- 
pressed and pushed backwards by the lingers of the left hand ; or better 
still, direct all efforts primarily to one segment only of the corona which 
is compressed by the left tliumb ; as soon as the difficulty is overcome at 
one point of the circumference, the rest follows. Another method : take 
the penis between the index and middle lingers of both hands, with the 
palmar surfaces directed towards the glans, and, while trying to draw the 
prejmee forward, push the glans backwards by metliodical pressure exerted 


‘ Castratiem has, however, hern necessary in the majority of cases; nut of 37 cases collected 
by M. Lapointe 'loc. cit.), castration was done in 26 and conservati<)n attempted in r i ; of these 
II cases, in six the testicle subsefjuently sloughed, and in the five in which the organ was 
preser\’ed it underwent more or Jess ;4troj)hy. 
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witli the thumbs, first of all, in the neighbourhood of the corona, and after- 
wards at the apex. This is also a good way of completing reduction when 
the constricting rings have begun to yield and to roll forward. 

The Condition is of Longer Standing - Reduction is much more 
difficult in cases of paraphimosis of considerable standing, with enormous 
hard, adherent preputial collars, and with an ulcerated and bleeding 
constricting ring. 

The condition of the penis always looks more alarming tlian it actually 
is, and if the troulde is a simple para])hinKJsis without a complicating 
chancre, the pseudo-strangulation of the glans will never cause extensive 
necrosis. However that may be, one must ne\’er wait for ulceration and 
destruction of tlie constricting ring to cure the condition. 



Therefore try to effect reduction ; with some j)ersistence success is 
often j)ossible even at this late stage. Make the attem])t in tlie manner 
already described, gi\ing ample time to eacli successive step. |)rolonging 
the preliminary compression of the glans, and the compression, unfolding, 
and })ushiiig foiwvard of the retracted prejnice. It is neither an easy task 
nor an elegant method ; however, do not hurry: after all, nothing presses, 
and if^the atternj)t does fail, there is a very siinj)le measure whereby tlie 
condition can be remedied. 

A small longitudinal incision, or a snip with the scissors in the middle 
line on the dorsum of the penis, di\’iding the anterior mucous collar and 
the mucocutaneous constricting ring, will usuallx' gh'c sufficient relaxation 
to allow of reduction. 

If it is necessary to ha\'e recourse to cutting instruments, then instead 
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of leaving a torn, deformed, and thickened prepuce, the lower portion of 
wliich will remain swollen and troublesome for a long time, the better plan 
is to excise it at once : that is, to perform circumcision. i 

Wash the whole penis carefully with soap and warm boiled water, then 
inject 4 cc. of a i per cent solution of cocaine, in a ring around the root 
of the organ. At the end of four or five minutes, the analgesia will be 
sufficient. 

The median dorsal section has just l)een made (/w‘g. 77) : secure each 
of the two lateral fla])s with a ))air of Kochcr forceps, turn them outwards 
as far as the oedema permits, and, without stretcliing them, divide each at 
its l)ase back to the fraenum with curved scissors 78). 



/''li?. 77. Ivxd^ioii i)f the in ;i 

ca-if «.»f pariii)hiiiif»-iis. ildisal section. 

(A) dorsfil section. (B. C) 'the two 

laltTal flaps hehl with forceps. 



everlcil position !)y llie I'orcep-^. IC< tA‘fl lalcral flap. 


Then on cither side unite the cut edges of the two laxers by means of 
a continuous suture of line catgut : do not draw the sutures too tight, or 
gangrene may easily be induced owing to the impaired \ itality of the tissues, 
but try nevertheless to get accurate adjustment (/'‘/g. yq). 

Lastly, the swollen tissues immediately i)eliin(l the fnenum recpiirc 
attention : cut the swelling trans\'ersely, or l)etter, excise a ti‘ans\x*rse 
bridge; do not be afraid of making a fairly free incision or excision ; if the 
glans is markedly curved downw’ards, after ha\’ing made the cut in a trans- 
verse direction, unite the edges longitudinally (Ffg. 80). 

In some cases it is impossible to obtain sufficient relaxation of the 
constriction to enable reduction to be effected ; it then becomes necessary 
to excise the prepuce in its abnormal ]X)sition. 


' See K. Pkltke, Tiaiiement ihi paraphimosis par la circoncision a'lirjience. 'J hrsc dc 
Paris, i8‘)9. 
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A first circular incision is marie immediately in front of and parallel to 
the anterior swelling, commencing in the middle line on tlie tlr)rsum of the 
penis, and crossing the fnenum on the under surface ; on the skin surface, 
behind the constricting groove, a secrind circular incision is made parallel 
to the first ; the two are joined on the dorsum by a longitudinal cut. and 
the two segments of the ])repuce thus marked out are dissected ui> on 
either side. Care must be exercised to remove, with the skin, a wedge of 
tlie underlying infiltrated and cedematous cellular tissue. 

Once this excision is completed, the prepuce, and with it the yiara- 
phimosis, have disajiyteared ; it only then remains to unite the cutaneous 
and mucous edges by a series of interrupted sutures of silkworm gut or 



/’■/■A •;fi. Iv.xi'ision ol llu* pn'pinv in n case ol 
parajiliinicsis. Tlu* nnia'(Mil.'.nK'<»ii> coiitiniunK 
•nuiic. (A) Skin. (B) Ivilyc nt' llic innoms layer. 
iCi Ni-t’dlf inlMidncini' llio o»nliniimis nmn»- 
ntlano.uis 



'.rdiind the iTintnu. ( Ai Snltnittt' Uir v;ap h it 
by cxcishm of tin- swollin'g bi-himl tin- fr i nnin. 

Tin- transvi-rsi- t-xcisiott. (Cl Conlinuons 
nn!cocutam.’ons sntnrv. 


or Ijclter still 1)\' :i auUinuous suture ol line. Ciiti^ut, interrupted 
two or three times, in order to he able to ti^dilen it suflirieiitly without 
at the same time puckering the circumference of the new |)rejmtial orilice. 

This simple and radical operation is terminated by the ai)j)licati(jn of 
a moist dressing, and rajiid healing is speedily ol)tained. 


ABSCESS OF THE PROSTATE. 

A v;oung man. during or after an attack of gtuioniKea. is taken ill with 
lever, shivers, acute ])ains in the perineum, the anus, ami tlie ])enis ; 
micturition is dirficult, and defecation is associated with intense siiflering, 
while rectal tenesmus is almost ct)ntiiiuoiis. I'lic symptoms become 
steadily worse without any remission : at the end of a lew days the 
perineum is found to be swollen and tense : the skin is slightly reddened, 
thickened, and (edematous. 
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Tlie introduction of a finger into the rectum is attended with great 
difficulty, and causes intense pain : on tlie anterior wall of the bowel a large 
swelling is found ; this is asymmetrical, is more developed and more 
prominent over one lobe of the prostate than the other ; it is superficially 
cedematous, more or less definitely fluctuating, and is surrounded by a wide 
area of inflammatory thickening which extends to the sides of the rectum 
and down to the anus. 


The condition is urgent ; the diagnosis is perfectly evident ; even the 
position for the necessary incision is clearlj* indicated. 

There is a prostatic and periprostatic abscess extending 
towards the perineum : it is by the perineum that it must be opened at 

once and drained freely, 



in the manner to be im- 
mediately described. 

The perineal ()i)cra- 
tion is essential in deal- 
ing with these extensive 
sui)purations, even when 
the urine contains j)us 
and the abscess has 
evidently already opened 
into the urethra ; the 
drainage by the latter 
cliannel is always inade- 
quate, and free opening 
up of the inflammatory 
focus is the sole means 
of prexenting wide ex- 


fi!,’. hi. — Digital examination ilf the prostate by the rectum. teiision of SUppUratioTl 

iTlie index linger is protected by a rubber tinger-stall, ami siir- i 4-1- f . a .' f 

rounded at its root by a gauze coni])ress.) aiK.1 tllC lOriTiatlOn Ol 


secondarv abscesses. 


Another and more common form. The local and general symptoms 
are less serious ; the suppuration is confined to the ])rostate and the 
■prostatic pouch, and there is extension towards tlie perineum. Rectal 
examination (/’'/g. 8l) reveals a rounded swelling of one of tlie prostatic 
lobes, of variable size ; sometimes it may be very large, soft, fluctuating 
at the centre, and indurated at the periphery ; but the inflammatory 
infiltration does not extend far beyond the purulent focus. 

Here again the diagnosis of firostatic abscess is perfectly clear, and 
the indications, though less urgent, are quite as definite as in the other 
form. The abscess must be incised for the purjiose of relieying tlie 
characteristically intense lancinating pains, to check the advance of 
suppuration, and to prevent the opening up of tis.sue-plancs and the 
formation of fistuke. 

In the presence of such extensive suppuration no dependence can be 
placed on the possibility of cure by spontaneous opening of the abscess 
into the rectum or urethra. One cannot deny that small accumulations 
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reach a favourable termination in that way, but in the case of a large 
prostatic or peri))r()static abscess the opening is always too small, and tlie 
relief which follows the rupture is only transitory, and is speedily succeeded 
bv fresh complications. 

Nor, again, can the opening of an abscess, which is bulging into the 
urethral canal, with a catheter, be considered as a rational therapeutic 
measure. Retention of urine is a not uncommon complication of supjmra- 
tive prostatitis : i)assing a catheter may possibly rupture the abscess and 
the pus may escape along with the urine. 'Fliis is a fortunate chance, 
nothing more ; to attempt 
deliberately to do it is an 
uncertain and dangerous 
practice. 

There are therefore only 
two available routes : the 
rectum and the perineum. 

The old meUind of blind 
midi punclure on the fni^^cr 
should never he all cm pled : its 
apparent sim|)licity masks 
loo many dangers. Re- 
member that very serious ’ 

and alarming li;tmorrhages 
have occurred after these 
“ exceedingly simple ” mea- 

SUieS , iememl)el that such Sj. — nircct oxamination of the prostate by 

accidents cannot be pre- rectum, 

vented by determining the 

|)osition of the |)ulsating rectal arteries and making the puncture between 
them, for the prostate is surrounded by a network of large veins, and 
the diffuse oo/Jng, which can easily be checked when \isible to the eyes, 
may lie a serious danger after a puncture made at a guess. 

The same objections do not apply to incision by the rectum ; J in 
certain cases a rectal incision is the natural method of dealing with the 
abscess, under the express reser\'ation that it is made under the guidance 
of the eyes, and that tlie anterior rectal wall is well exposed. 

Let us presume that we have to deal with a definitely circumscribed 
abscess of one of the lateral lubes of the ju'ostatc. bulging into the rectum, 
softened and fluctuant at the centre, and without much peripheral infiltra- 
tion. The fierineuni is not affected, the abscess is situated well above it 
and is pointing in the rectum. In such a case incise it by the rectal route 
as follows : — 

Have tlie patient anresthetized. Place liiin on his right side, with tlie 


* St‘<‘ I.afo.vt, Traitcmcnt <li's abch chaiuis ilc la prostalt' par I'tiicision recUilc. Tlit'se de 
d'>cti)rat, Paris, i«()5 ; and a Ircture by Rt)Uticr • “Causes et iraitcincnt des abces chauds de 
•if pr««tate,” Presse miuiicalc. 14 fevritr, 1000. 
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right tiiigh extended and the left thigh flexed and raised by an assistant, 
and the anal region well exposed in a good light. First, dilate the anal 
sphincter moderately, and irrigate the lower bowel thoroughly with warm 
boiled water ; introduce the blade of a retractor as far as possible into the 



f ij;. S^.-'-riTinetil region. (/Ji Superficial perineal artery. (B> I'^chio-cavcrno^us tnu^idr. (C) 
Inferior branch ol the inU-riial pudic lurvc. (O) SuptrUnal transverse j)tTineal niuscle. (£) InttTiial 
piniic vessels and ntrve. (F) l,evalf)r ani mnsde. luninclinK the isdiio-rectal fi»ss;i on the inner Mile. 
(G) Inferior hatriorrhoidal arterv. (H) l.o\\er border ol the ululeus niaxitnus. (I) .Ano-eoccyneal space. 
(J) External sphincter of the aiius. (K) Ano-bulbar raphe. <Iivided. (L) Kecto-nrelhral muscle, divided. 
(M) Posterior surface of the prostate. (N) null»o-caveinosus musde. 


rectum, and retract the posterior wall of the bowel to expose and stretch 
the p)rostalic wall (F/g. 82). 

The swelling is now visililc ; do not bo surprised at finding that it is 
le.ss prominent to sight tlian it had appeared to be on digital examination 


^ This appan.*iit diminution in size is constantly observed after aiKrstliesia. and is to be 
explained by the rela.xation <.)f the ]H*riprostatic muscles, particularly the levatores ani. (’are 
must therefore be taken, before amesthetizinj' the patient, to explore, the field thoroughly and 
to determine the position of the fluctuating .area. 
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palpate it afresh, and then tlirust the point of the knife boldly into the 
centre to a depth of half an inch ; the pus escapes alont,^ the blade ; extend 
the incision downwards for a distance of at least three-quarters of an inch 
to an inch.i 

Now the edges of the 
opening are held apart and 
the pus is allowed to run 
away, the escape being helped 
|)y gentle pressure with the 
linger; the cavity is cleansed 
by irrigating it with warm 
boiled water. 

The operation may be 
terminated at this point, and. 
leaving nothing in the rec- 
tum, the operator contents 
himself with administering 
copious rectal injections 
several times daily. But if 
the cavity is deej), or if there 
is any oozing, it is l)etter 
to jxick it with a. strip of 
asei)tic .(auze ; the |)acking will generally be expelled with the lirst 

movement of the bowels. 

Of course, if a vessel of 
any size is wounded, the 
bleeding will be checked 
forthwith by hjrceps and 
ligature. Apart from the 
cases in which the abscess 
is pointing in the rectum, a 
perineal incision is the 
method of choice for dealing 
with extensive prostalic or 
])eripr()static suppuration. It 
discounts the danger of 
hiemorrhage or secondary 
infection, it provides free 
access to and good dependent 
drainage of the prostatic 
jxmeh, and thus prevents 
secondary extensions and the 
formation of tistuL'e. And 
‘udeed it is not a diflicult oi)eration requiring a highly specialized technique. 



f'if!. - riTine:il incision of a prostatic abscf.ss. Cx- 
of the prostatic space. (A) Retractor tlrawins the 
urethral hull) forwards. (B) Margins of the Icvatorcs ani. 
'C) The i)romim*ncc cau-seci by the periprostatic abscess. 
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' If there is an abscess in each lobe, tltey will »»f course I)e opened by separate incisions, 
•^ccordiiiy to Koutier. the two fori arc always independent. 

“It will be better to curve the extremities of the incision a little backwards. 
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Incise the perineum transversely, between the sphincter ani and the 
bulb (Fi^. 84), and work steadily onwards along the anterior rectal wall: 
this must necessarily reach the prostate and the abscess (Fig. 85). 

The patient is anfesthetized, then placed and secured in the lithotomy 
position : the rectum is washed out and tlic field of operation submitted 
to the usual preparation. Make a transverse incision across the perineum 
a finger's breadth in front of the anus, from one ischial tuberosity to the 
other ;i cut boldly through the skin and superficial planes; there is no 
vessel of any size to be feared ; define the bulb of the urethra, the anterior 
fibres of the external sphincter and the ano-bulbar raphe, which becomes 
tense and prominent when the fiosterior edge of the wound is retracted. 
Divide the raphe transversely, and draw the bulb forward under a retractor ; 
the prostate is not yet reached, nor the separable tissue-plane wliich will 
lead to it ; it is the inner borders of the reddish-coloured levators which 
are cx])osed, and between them a greyish-coloured sheet with antero- 
j)osteriorily directed fibres (the recto-urethral muscle) [)ick u}) this layer 
with the forceps and cut it close to the bull) ; now the way is open. Lay 
aside the knife, and with the director enlarge the breach which has just 
been made, from before backwards, employing the left index finger as a 
guide to the underlying intlammatory mass. 

When there is extensive periprcjstatic su])])uration, or a large abscess 
in the prostate, the pus is generally very soon reached : enlarge the oi)ening 
with the finger and tlie director, explore the cavity gently, and seek for 
any di\'erticula which may be present. 

In many cases the whole operation can l)e |)erformed (juite satisfactorily 
without any intrarectal manipulations, but if tlie absce.ss is at all higli up, 
a finger in the rectum will be a great hel[). Make the transverse |)erineal 
incision, and open the s{)ace between the bulb and the anus ; then put 
a glove on the left hand, pass the index finger into the bowel, and hook it 
above the upper border of the swollen prostate, which can then be fixed 
and depressed tow'ards the right index and tlie direct(jr working in the 
perineal w’ound. As soon as the pus has been reached, the rectal finge,r will 
be withdrawn, the glo\'e removed and the hand carefully cleansed, before 
proceeding with the operation. 

W’hen the pus has been evacuated, it only remains to w'ash out the 
cavity, to place a drainage tube in it. and to a])ply a firm dressing over all. 


^ It will hr hotter to curve the cxtroiiiitios of the incision ;i liltU; backwards. 

“ See Rouert PkorsT, Manuel de Li prnstatcctomic pirinCale pour hyperlrnphte. I’aris, 1003- 
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ANO-RECTAL IMPERFORATIONS. 


On tlio 5II1 Xovcmber, 1894. I was called in llic cveniiif^ to the Enfants- 
Maladcs Hosi)ital to see a little two days old. who had just been adjnitted. 
'fhe bowels had not been moved ; diirin^^ the day she had repeatedly 
vomited yellow liquid material and the alidomeii had become more and 
more distended : a doctor had recot^mized that the rectum was imperforate. 

Cask 10 . - 'I'lic child was fairly well made, but was very ])ale. and the face 
was pinched ; llu^ abdomen was (iistended and it was im])ossil)le to determine 
anything exaiclly by palpation. On examining the anoqierincal region. 1 found 
a small blind depression bordered with puckered skin and which liarely 
admitted the tip of the little finger, in the position where the aims should have 
heen. 'fhe urine was of normal colour, and there had been no discharge of 
ineconinm. from the vagina. 

'rh(‘ (‘ondition was therefon* one of imperforation, ])rol)al)ly simple and 
withfnit any abnormal opening of the terminal ])ortion of the intestine. But 
to wh.a^ h(‘ight did the deticiency ascend ? The examination furnished no 
(It'finite informal ion with regard to this ])oint. 1'he jierinenm was of average 
width, and the ischia were placed no closer than usual : when the child cried 
no proininioii'c made ilself ci'idruL and ihe could not detect the slif^htest imfntlse 

at the bottom oj the depression. Where was the rectal am])ulla situated ? We 
'•.ould not say. 

'fhe infant was jihu'cd on its back with the legs raised and separateil, the 
p(‘lvis elevated, and the perineum exposed in a good light. .\ few drops of 
chloroform were \'ery cautiously administered. 

A median antero-posterior incision was made from the fourchette to the 
ti[) of the coccyx, which could be felt fairly easily ; the centre of the incision 
])assed through the anal de|)re.ssion. Cnder the skin we (‘iicountered some 
reddish fibres, which were sejiarated and retraeded carefully to either side ; we 
])enel rated into a fatty layer, which was cautiously opened up. first with the 
scalpel and then with tlie director aiui the finger, 'fhe coccyx came into view 
j)f)stcriorly. and to give more room its lower portion was excised : the further 
ex|)loratioiis were therefore pursued in the pre-coeeygeal area. 

VV'e reached a depth of nearly two inches, feeling all the time for the 
sensation of a tense elastic sac. looking for some blackish -coloured area which 
might indicate the blind end of the gut. ITiially we discovered a sort of rounded 
swelling, dark-coloured and lluctnaliuf^, which seemed to be (piitc eharactcrist’c. 
'fhe sac wall was sec ured with two pressure- forceps and. after continuing the 
separation gently with tlie linger, the bowel was freed sufliciently to allow it 
to be brought down a little. Hut during the manipulations tlic wall tore under 
die jaws of one of the forceps, *'vnd a stream of meconium escaped and continued 
to flow for sev^eral minutes. After the discharge ceased the whole area was 
<'leansod with warm boiletl water and the work of separation was continued. 

The skin at the anal margin was freshened, and the rectal muco.sa attached 
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to it by a series of interrupled sutures of catgut ; the two extremities of the 
incision were sutured in their turn, so forming the anal canal. A dressing of 
sterilized gauze and wool was then applied. 

'riie child made an uncomplicated recovev\\ At first there was a tendency 
to prolap.se of the rectal mucosa, but that speedily disappeared. Five months 
later the amis was acting perfectly, anti the infant was in excellent health. 1 
have seen her since, and she remains in a perfectly satisfactory condition. 

'I'liis is, if J may say so. a typical case and an excellent examine of the 
form in which this congenital abnormality most often shows itself. 

In such a case the diagnosis and the immediate indications are clear. 

Let us add that it ought to l)e an absolute rule t(^ examine the natural 
orifices of every new-born infant ; if that were done as a routine practice, 



.Ano-rectal imiiefforatidii (i>t tyiu’j. 
The inipcrft»ralioii is limited to the .'mu';.* 



tS) Symphysis. (V) Hladdcr. IR) Kecliini. ISplV) .\n;d SphinePr. 


those operations, wliich are every now and again jierformed on the fifth or 
si.xth (lay, even a fortnight after birth, and with llie patient in a condition 
of stcrcoriXmia, would be avoided. 

If the imperforation has not been recognized immediately alter birth, 
it is soon observi'd that the infaiiFs bowels liave not acted : i)V the second 
or third day iill tlie sym|itomsof intestinal olistriiction appear; meteorism. 
which is often verv great, vomiting of yellowish material (meconium), 
respiratorv distress. ])inclied face, coldnci.ss of tlie extremities. 

On examining the anal region, one or other oJ the lollowing conditions 
is found : — 

1, The anus is ahseni ; it is replaced by a blind dejnession, sometimes 
scarceU- evident, or even by a |)rominent ridge continuous witli tlie perineal 
raphe (F/g. M)). 

2 . .1 li'cll ‘formed anus is present, but at a variable de))th, an inch, an 
inch and a half, or more, the finger is arrested by a jiartition lorming a 
complete diai)hragm (Tig. 87). 


» b i^urcft 8h, and 88, as well as Fi^s. 07, <;8. and 90. arc taken fnnn the article liy Kudolf I'rank, 
Ueber die anfiehornte Verse hliessung des Mastdarmes und die benUitendcn inneren und uusseren unfit horenen 
Fistelhildunnen. Vienna, 1892. 
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I presume that the complete examination, to which I sliall return later 
on, has demonstrated tlie absence of any abnormal communication of the 
l)()wel, and shall alterwards refer to the exceptional conditions in which 
the barrier is situated too hit,di to be reached with the lin/i^er. 

Ano-reefal Imptfrforation : that is the first point settled. Is 
the defect limited to the anal canal, or to the lower rectal segment, or does 
it extend u|) to the sigmoid colon ? Place the ti|) of the linger on the. 
rudimentary anus, or introduce it to the liottom of the cul-de-sac and try 
to discover if any luojection or bulging can be fell when the child strains 
or cries. Ihe sensation is only ol value ii it is quite delinite, in which case 
one has to do with a \'ery simple malformation ; the blind end of llie 
gilt is close to the suriace, and tlie necessary operation will be veiy easy. 

If, on the other hand, . 
nothing can be felt, then one 
has no means of knowing at 
what heiglit the rectal aiujinlla 
is situated (F/g. HH), and it is 
possii)le that a very consider- 
able length of the bowel may 
be im|)ermeable : this becomes 
prol)al)le when the perineum 
is narrowed, the ischial tuber- 
osities and rami are placed un- 
duly close together, and the 
outl(*lt)f the pelvis is evidently 
ill a condition of arrested 
de\’eloi>ment. An examination 
of the abdomen in the rare 
cases where everything is not 
masked l)y the distention 
niav furnish some useful information ; in one of tlie iliac lossre. left 
or rigid, a distended, dull, thickened coil of bowel, often of enormous 
size, may lx* perceixed ; wbetla'r or not it descends into the ))elvis. it is 
iin|)ossibie to sax’. 

d'herefore, exclnding the simple cases of xxhich 1 have already spoken, 
xve have no delinite factors from xvhich to draxv conclusions, and must needs 
seek for the (xx’luded end of the boxvel. ^ 

The line of action is perfectlx’ clear : the terminal ampulla must 
be sought for by way of the perineum, and if found must be attached 
to the skin so as to provide an ano-rectal canal lined with mucous 
membrane ; the abdominal route is only to be adopted as a last resort 
alter selious efforts to reach the rectum by the ]X'rineal route haxe tailed. 

Nevey make an exploratory piinclure ; ii the rectal ampulla is sitiuded 
near the surface of the jxuineum, oj^cning it with a trocar is iiex’er .so good 
as an incision followed by careful nnico-cutaneous suture ; il the ampulla 
is high up, then the trocar is a blind and dangerous exploratory instrument, 
von. II. ^ 
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Make the necessary preparations for ijcrfonning tlie only rational operation, 
one that is often difficult undoubtedly, but which after all, with some 
determination, is ))ossible in the great majority of cases ; tlie wliole after- 
life of the little patient will depend on your success. 

The child is well wrapped up, and placed on a firm pillow, with tlie 
thighs separated and flexed on to the abdomen and the pelvis elevated. 

Chloroform is not 
absolutely necessarv. 



and maybe dispensed 
witli if the general 
condition seems too 
doubtful. The blad- 
der is emj)ti:'d with 
a catheter, which is 
left in |)lace ; the 
field of operation is 
freely washed with 
^ soap and water, and 
jirepared in I he usual 
manner. 

B 

If the closed 
anus is bulging and 
the septum is very 
thin, the operation 
is exceedingly sim- 
ple : the membrane 
has sometinu‘S been 
rui)tured with the 


Fifi. 8n. - npcratinti for iiniiriforatc anus, ist .sti;p : Moliun lin‘''er ' but Slicll a 

iminail itidsioii. (A; I.iru* of the incision. (6) Anal <lepression. • . 

rough measure is 


seldom ))ossible, and 


never to be recommended ; nor should ])uncture with a. trocar be 
performed ; the best jilan always is to make a regular incision, antero- 
posterior or crucial, and to unite the skin and mucous inemlirane by a low 
jioinls of suture. 

In ordinary cases where it is necessary to look for the rectum 
without any definite guides, the procedure will be as follows: 

Make a median aiitcro-posterior perineal incision, beginning in fnmt 
immediately behind the fourchette or at the root of the scrotum, and 
extending posteriorly beyond the tip of the coccyx : make sure Ilia/ the 
incision is absolutely median, and keep carefully to the median plane duriiu^ 
the course of the subsequent dissection (/*Vg. 8f)). Tlie anal depression and 
the membrane which forms the bottom of it will lie cut in two by the 
incision, and the two lateral flaps dissected up and retracted to either side, 
care being exercised to avoid any unnecessary damage to the muscular fibres 
underlying the skin. 

One is now in the midst of a layer of libro-fatty tissue, the finely 
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lobulated and dense fatty tissue of tlie new-born infant. Do not spend 
lime in looking for Ihc fibrous cord which is supposed to represent the imper- 
I or ate segment of the rectum. 
and which it has been said 
may serve as a guide ; i.)er- 
haps it may be met with 
l)y the way : but waste no 
time in looking for it. and 
if by chance it is discovered, 
if it appears to lead in a 
forward direction, do not 
rely on it. 

As a matter of fact, the 
danger lies in front : there, 
the urethra, the bladder, 
often very large and ad- 
herent to the rectum, the 
vagina, and the ].)eriton('a! 
rellection, are situated ; it 

n'ia\’ J)OSSiblv l)e necessarv /''i.b'. <)ptTati(m f()r impcrUiratc aims. Jjul step ; 

^ * r.xposnre (»f the rectal amimlla. (A) Rilgts of the ineisiun. 

to OJien the J)ent<.)neuill, retracted. (B) Amptilla. (C) IVnrcctal fat. , (D.) Tip of 

bill it is always preferable 
lo res})ect it if possible. 

Continue the dissection, with 
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/‘ti:. iji. Operation for iiuperfonite aims. 21 kI 
^Icp : Jvxjiosiire of the rectal ampulla after excision 
«>l the coccyx. (A) Iiilj»c of the skin incision. 

"'‘’una retracted. (C) Ampulla. 
(D) Coceyx ])artiallv resected and retracted back- 
wards. (CO Kxeis«l niiHi.m nf Mi.. 


the point of the knife making 
shall(.)w cuts from before back- 
wards, l)ut cliiefly with the finger 
and the director ; take adx antage 
of the full lengtii of the suj)er- 
licial incision, and endeavour to 
open up a trench, not a pit : but 
work mostly in the posterior 
])art of the area, in front of the 
coccyx and sacrum, where there 
is nothing to fear. 

But if it is necessary to 
penetrate to any depth, or if the 
pehis is unusually narrow, the 
work will soon be hampered by 
want of room. Do not hesitate 
to adopt the \'ery old plan reccmi- 
mended by \"erneuil of excising 
the lower half or two-thirds of 
the coccyx. Its white, cartila- 
ginous tip will be seen in the 
posterior angle of the wound 


(D, Fig. 90) : free its borders and 
divide it transversely with the scissors or the knife (Fig. 91) : it is 
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surprising how much easier the approach to the deeper tissues is rendered 
by the excision of even a short segment. 

At a variable depth, two, two and a half, tliree inches perliaps, the 
blind end of the gut appears (F/c. 91) : at the l)ottom of the wound a 
blackish patch will be seen, and the linger will feel a tense rounded surface 
which becomes larger and bulges when the cliild cries or when jucssure 
is applied to the abdomen ; these characteristics are, hovvexer, not invariable, 
and the ampulla may sometimes present itself in a half-empty, flaccid, and 
notably less evident condition. 

In such circumstances it will be well to. proceed cautiously, and to 
make sure of the nature of the structure by furtlier investigation in the 

posterior part of the area, before 
oixMiing it. 

Once tile rectal ain}nilla has 
been found, the lirst step of the 
o|)eration is completed ; it onlv 
then remains to bring the blind 
end of the gut down as far as 
possible, to incise it, and to fix 
it to the skin, so forming the 
anus. 

Devote all [lossilile care to 
avoid rupturing the aminilla loo 
soon; seize it with two jiressure- 
forceps and continue the work of 
separation all around the gut. at 
the same time (‘xercising gentle, 
traction on the forceps (F/g. c)2). 
The wall is often very lliin, and 
tears under the slightest strain : 
the accident, however, as we shall 
see m a moment, is not serious if the peritoneum has been adecjiuitely 
protected. 

If much difficulty is experienced bringing down the end of the bowel, 
remember that it is not absolutely essential that it should be attached to 
the skin surface in tlie normal posiKon of tlie anus ; an anus placed some- 
what behind the natural site will act equally well ; but one must naturally 
beware of going too far in that direction, and forming an incontinent outlet 
behind the sphincter. 

In the great majority of cases (M. Kirmis.sfm has emphasized this 
p)oint strongly) • there exists in the perineum a comjdete sphincter ap])aralus 
(see 86, 87, and 88), ready to take up its ])ro|)er function if the 
ower end of the gut is fixed in the pro])er position. 



7^1 03. -Operation for imptrft irate anus, ^rd 

^te]) : Brin^inK down and fixing the ani|iulla, 
(A) Anterior part of the indsioii. (8) Iviitcral 
suture, tied. (C Skin edges. (D) Ampulla. (E) 
I.ateral suture, showing iminncT of exei’tition. 


^ Kirmisson, “ fmperforati«)ii anr>-rpctale trailer par I’amis iliaqiie : retal>lissemrnt de 
I’anus normal ; suppression do I’aiius iliaqiie • gueri.sun.'’ Snc. de chir., 2 janvier, iSqy. 
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The liberation and bringinj^ down of the rectum is a stc]) of the greatest 
importance, and directly the end of Die gut. has l)een found and the 
immediate success of the operation been thereby assured, it is always 
advisable to endeav'our to |)erlect the work, even at tlie ex]K*nse of y)ro- 
longing the oi)eration a little. 

Liberate the rectum w'ith the linger or the director, behind lirst of all, 
then in front : deal gently with the vessels ; do not cut the bands and 
tracts of tissue which api)car to prevent the l)owel from coming down 
readily ; the bands are the vascular tracts, and dix ision would entail serious 
bleeding and probably cause gangrene of the bowel owing to loss of its 
blood-supply. It is Idunt and gentle separation tliat is re(|uired. 

If the gut cannot be freed sufficiently, do not hesitate to continue the 
se])aration in front uj) to the 
peritoneal reflection, and to open 
the latter freely : the anterior 
wall of the bowel will then l)e 
felt to yield at once, and to come 
down ; the risk of tearing and 
other similar complications, which 
are so serious and occur so easily 
when operating in a very con- 
lined space, will thus be ax'oided. 

Th(‘ opening in the serous mem- 
brane xvill be closed by a (exv 
interrupted sutures as soon as 
the gut has l)een brought doxvn 
suiViciently ; this oi^ening of the 
])erilon(?um, xvliic'h formerly xvas 
considered a serious ojieiatix'e 
comj)lication to be avoided at 
all costs, mav to-rlav be recom- 
mended as a most useful measure, 
with the reserx'ation, hoxvex’cr. 
that the o|)eniug is })lugged 
tem|)orarily xvitli gau/e to jire- 
xent any possible escape of meconium into the peritoneal cavity. 

Fh-esiiming that the ampulla fias been drawn down to the 
perineum without rupturing, it should be fixed in position before 
being o|)eiied. 

Introduce txx'o sutures, one on either .side (B and E. F/g. ()2), picking 
n{) onlx; the outer coat of the boxvel, and of xvhich both ends are passed 
through the rorres))onding li]) ol the perineal xvonnd and are knotted on 
tlie skin jiarallel to the edge of the incision : in fr(.)nt and behind txvo 
other sutures are placed (B. F/g. i\]) ; these four sutures hold the outer 
i^urface of the anij)ulla in contact xxitli the raxv edges of the incision in the 
perineal tissues. Close the rest of the xvonnd in front and behind xvith a 
lew deej) sutures ; if the dissection has been very extensix’c, it will be well 



(C) Cateml sutures. (D) Muco ciilaiieous suturi*. 
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first of all to bring the fibro-fatty laj^er together by means of a con- 
tinuous suture of fine catgut before suturing the skin. 

Just as in forming an artificial anus on the abdominal wall, the bowel 
should only be opened after the suturing is completed ; a stream of 
meconium escapes, and continues to flow sometimes for a considerable 
time ; hasten the evacuation by gentle pressure on the abdomen, and then 
irrigate the area with warm boiled water. 

The two flaps of mucous membrane now liang free at the ]xn*ineum ; 
spread them out right and left so that they overlap the margins of the 
orifice “ like the brim of a hat ” (Vincent, of Lyons), and suture them to 
the skin (Fis- 93) i if necessary a strip of skin may be excised all around 
tlie orifice, to permit of more complete eversion of the mucosa and complete 
covering of the margin of the oj)ening ; in tliis manner the line of union 
is placed outside the external sphincter, and the dangers of retraction and 
subsequent stenosis arc absolutely eliminated. 

Use catgut for all the sutures: good catgut which will resist absorption 
for a sufficient length of time ; by so doing, the necessity for any after- 
interference will be obviated. 

All the dressing that is required is a piece of sterile gauze, some wool, 
and a T -bandage ; it must however be frequently changed. Minute attention 
to cleanliness is essential if rapud healing is to be obtained. 

Under the conditions just detailed, operation, Ihough not easy, is at 
least perfectly straightforward. One must not, howex'er, expect that will 
always be so. 

(/I). And first, it is often far from easy to bring the blind end of the 
bowel down to the perineum without rui)ture ; during the attem|)ts at 
separation the wall may gi\'e way under the linger or the director, or 
may be torn by the force])S. 

Again, the terminal ampulla may be so distended, and so far fill the 
pelvis that it may be practically impossible to get i)ast it to effect the 
necessary separation : under such circumstances the best }flaii is to o])en 
the bowel freely and empty it ; then, after closing the incision by means 
of two pairs of forceps, and irrigating the wound with b(;iled water, to 
j;roceed to separate and bring down the flaccid organ. 

The same treatment is a])p>licable in case ol accidental rupture ; if 
the bowel-contents escape into the wound, let them run ; irrigate the area 
freely with boiled water, have the two sides of the wound well retracted 
and, once adequate cleansing has been effected, look for the opening in the 
ampulla, secure the edges with forcep>s, and tlien proceed with the separation 
as before. 

Only as a measure of necessity, and after the failure of well-ordered 
and persistent attempts, will it be justifiable to abandon the efforts to 
bring the rectum down to the skin, and so to leave the raw perineal canal 
without a mucous lining. In fact it would only be in conditions of 
extreme urgency, at the end of a long operation, when the rectum was 
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situated at an uniisuallv level, and when the difficulties in the way of 
bringing it down were quite exceptional, that one would be justified in 
terminating the o])eration in the quickest possible manner, that is, by 
leaving a large drainage lube in the channel l)etween the bowel and the 
perineum. Often it would even be preferable to attach the opening in the 
i)()wel to the skin surface quite far back, so making a “ coccj’geal anus.” 


(B). Another |)ossibility may arise which is even more disconcerting. 
After having worked inwards foi* a considerable distance, nothing that 
resembles the rectal am- 
pulla can either be seen 
or felt. 

Must the attemj)t to 
create an (q)eniiig in the 
natural position be aban- 
doned, and is it possible to 
lav down a definite distance- 
limit beyond which any 
e\|)loration Ijccomes useless 
and dangerous ? W’e do not 
think so. W'hen we remem- 
ber that the rectum has 
been found at a depth of 
over three inches, and that 
perineal anus is af vital 
im parlance lo the child, we 
must recogni/e the necessity 
of pursuing the search with 
determination. Still one must 
also know when to stop, since 
a dissection ccjntinued blindly 
at the bottom of the wound, 


when nothing 


can be seen 
and nothing delinitely felt, 
iiU'oh'es the risk of most 



/•"i”. Total absnur of thi'rrilmn; ><1^1110111 aniimlla. 
(CiiAUH : Hull, lit' III Sor. ih' r/iinir^if, iSijh, Im. n/.i (/j) 
IVniioniii. icf/f) Kmliiiieularv anus, (nv) \'ai;iiia. (anrt<Tiis. 
(;r) aUultlcr. iaais) .Sijjmoiil ainpiill.i. so placnl for i)Uiiiosos 
of <U*monstr;ition, bnl in rrality inaccos.siblo b) si.nlit and 
touch Ironi below, (no Vnlv:i, (f,sri Sacro-vaj'inal rctlcclioii 
of the iHTiloucum. (a) Ciiibilicus. 


serious inpines. 

What is to lie done 
then ? Make an artificial 
anus in the iliac region ? 

Yes, certaiidy, if the child aj^jiears to be d\ing, or incapaldc ol bearing 
any prolongation of the oi)eration. At the same time, however, we 
must rgmember the remarkable way in which new-l)orn children bear 
operation so long as they do not lose blood. 

Thercffire, if the perineal exploration has been comparatively short 
and iiropcrly carried out, if the infant s general state appears to be still 
satisfactory, take the bolder plan of opening the abdomen in the left 
iliac fossa, and by that route endeavour to liberate the terminal 
ampulla sufficiently to allow it to be brought down to the perineum. 
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As a matter of fact, in tlie cases of this kind (lie condition, strictly 
spieaking, is one of complete absence of the reclunu and as Delageniere* luis 
shown, the large intestine ends opposite the left sacro-iliac synchondrosis, 
“ below and internal to which it extends for about ludf an inch or an inch ” ; 
turther, the extremit\’^ is usually attached to tlic posteri!)r wall of the true 
pehus by a \'ascular [ledicle of variable length aiul laxity. 

Clialot,- in a case on wliich he operated, discovered without difficulty, 
in tlie left iliac fossa, at the inner liorder of the psoas muscle and behind 
the lelt a|)peiidages, “ a soft, fluctuating, reddish -coloured terminal swelling, 
about 4 inches in length and pear-shaped ; the larger extremity, which 


///.»• - 





Fii;. 175. Total absona* of tlic rectum : si^Mnoul anii»ulhi. (Cii \r.oT. /r»f. i //.i (t/w/.si Sigmoid 
ampulia, (ul) Ctmis and apiicmLigcs. (5 m I Sacrum, •iit n inferior colic arUry. (rm) .Mcso-colic 
baud, ims) Jleso-siKiuoid. 


was mobile and perfectly smooth, and ol the size of a large hen’s egg. was 
directed downwards and lorwards towards the uterine end of the lelt tulie, 
while the other extremity, marked on its anterior surface with a longitudinal 
muscular baTitl, and directed upwards and backwards, tapered gradually to 
the diameter of the descending colon, with which it was directly continuous. 
The ampulla was curved on itself, and floated free, except for the attachment 
of a small, fan-shaped, but pierfect mesentery ; the mesentery difl not, 
however, extend to the rounded extremity, which would lia\'e been entirely 
free but for a vasculo-ccllular band which attaclied it to the sidy of the 
uterus below and behind the left tube ” (Fieis. ()4 and () 5 ). 


^ P. DicrAfiKviKRK, “ .Absence con^riiitalr dii rectum, nouveau proeecle d’inlerventioii.” 
('fm(irt}s lie chir., and Anh. pnw. de cltir.^ juillet, ibtj.p 

* CiTALOT, “ l.a Cf)l<.)stomie ousiginoidostoinie perinoale par la V(jie coinbiiiee dans I’absence 
congenitalc du rectum. Succe.s.” iiulldin de la Socii'te de chintrtdc, is’avril, p. 31 s. 
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In general terms, the abdomen will be opened by a left iliac 
incision, the intestinal ampulla soug:ht for and brought down, after 
section of any retaining bands, across Douglas’ pouch to the 
perineum. 

Make an oblique incision half an inch to the inner side of the antero- 
superior iliac spine (F/g. qb), similar to the ordinary colostomy incision. 
I)iit commencing lower down (at tlie ])iil)ic si)ine) and extending upwards 
to the level of the uinhilicus ; 
live access is necessary if the 
intra-abdominal manipula- 
tions are to be carried out 
siin|)ly and quickly. 

As soon as the jjerito- 
iieiim is o|)ene(l, the pre- 
senting small intestines are 
pushed up out of the way 
and co\ered with a sterile 
compress (the inclined ])osi- 
tion is very useful during 
this ste})). and usually the 
terminal ampidla is found 
without any dilliculty ; "its 
distention, its longitudinal 
bands, ^ and its continuity 
with the rest of the colon” 
indicate it snihciently. Its 
degree of mobilily will be 
determined, and if it is 
attached to the sacral pro- 
montory or to tlie neighbonr- 
hood of the peh'ic brim or 
to the uterus, the retain- 
ing bands will be care 
divided between ligatures. 

The next ste|) is to make 
sure that the bowel is sulliciently free to allow its e\tremit\’ to descend 

or inches at least (that is the average distance from the sacral 
promontory to the tip of the coccyx, according to Chalot). 

If the dilated end is too large to enter into the ca\'itv of the true pel\ is, 
which is always rather small in the patients with these congenital defects, 
it niust^ following ( halot’s example, be drawn out through the |)arietal 
wound and, having been carefully surrounded with aseptic com|)resses 
emptied through a short incision. As soon as the evacuation is comi)lete, 
the incision will be closed with a few sutures or by foiveps. 

The right index finger is then introduced through the iliac wound, and 
slip])ed from above downwards along the anterior surface of the sacrum 
to the bottom of Douglas’ p(3iich, while the left inclex linger is [)assed into 



• Ctmvjeiiital absemv of the reeluin. A])(lnmen 
<»l»enea by iliao incision; bnnv:in!» ilown the ;iin])iilla. lA) 
IVritoiieiini. (B) SiKiiioiil anipnlla. (C) I'orce])S passed uj> 
from the perineum, drawing ilown the .iminilla. 
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the perineal wound which had been made in the first stage of the operation ; 
it is then usually very easy to rupture the thin layer of tissue which still 
separates the perineum from the abdominal cavity ; tlie “ ))clvic ” finger 
usually suffices to break tlirough, or, if necessary, a director or the closed 
end of a pair of pressure-forceps will make the opening without trouble. 

It only now remains to introduce a long curved forceps from below 
U})wards by way of the perineum, to seize the extremity of tlie ampulla 
(C, Fig. qb) and to draw it down ; the same object may also be attained by 
means of a thread passed through the wall f»f the ampulla and seized with 
the forceps. In some cases it may be easier to jmsh down the ampulla 
from above with forceps into the lower wound, where it may be secured. 

Chalot in his case had been compelled to open and em])ty the gut : 
he closed tlie small opening with a strong silk ligature, and used the two 
ends to guide the intestine into the perineal channel. The two ends were 
threaded into the eye of an aneurysm needle ; " the needle was passed down 
along the anterior surface of the sacrum, through the opening in the bottom 
of Douglas’ ])ouch, then into the perineal wound, where it was guided in 
front of the coccyx by the left index finger passed ui) from below.” The 
two ends of tlie thread were seized and drawn out, and in their turn served 
to pull the end of tlie gut down to the perineum. 

As soon as this stef) is completed, the abdominal wound will be closed. 
Then the bowel will be fixed to the margins of the perineal incision, 
opened, emptied, and the muco-cutaneous sutures carefullydntroduced in 
the manner already described. 

This method has given successful results in ('halot’s hands ; 
Delageniere’s patient died on the ninth day, of lironchopneurnonia. 

It is therefore worthy of a trial, and by means of it the indications 
for an artificial anus are still further restricted. If, when tlie abdomen 
is opened, an abnormally situated and fixed ampulla is discovered, then 
naturally it will simply be attached to and o|)ened on the abdominal wall. 

An artificial anus in the iliac region is, and ought to be, notliing 
more than a last resource, applicable only to those exceptional cases in which 
the whole of the rectum and part of the sigmoid colon are absent, or in the 
almost desperate cases in which the patient’s general condition ])errnits of 
nothing but the simplest and most rapid procedure. 

The gravity of an artificial anus depends jiartly on the immediate bad 
results which it too often gives, as the mortality is considerable, and 
secondarily on the precarious condition of the children who survive the 
operation. The number of those who develop and live for even a few years 
is very small. Two patients wlio lived to the age of 43 years have been 
quoted as curiosities, as also a girl on whom Ollier had oj)erated, who could 
meet all the demands of modern life, and ” was about to be married.” 

These are fortunate and very rare anomalies ; tliat is all that can be 
siiid about them ; if the operator fully recognizes that the whole future 
of the little being wliom he has under his hands dcjiends on his action, he 
' will use his utmost endeavours to avoid jiroducing such an infirmity. 
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If an iliac anus cannot be avoided, it is important that it should possess 
those characters wliich will ensure its satisfactory action, and its subsequent 
easy closure if desirable. ^ 

A segment ot the anterior wall of the sigmoid colon (not the whole 
loop) is drawn up into the ex])loratory incision, the extremities of the wound 
are then closed, and the segment of the anterior wall of the sigmoid is united 
at once to the abdominal wall by a circle of interrui^ted sero-musciilar 
sutures ; a small o])ening. not more than half an inch long, is made into 
the bowel, and the mucous meml)rane attached to the skin l)y sutures of 
line catgut. 

It is quite unnecessary to make a large opening in the intestinal wall : 
fitcal drainage is quite as well assured by an orifice of moderate diinensicjns. 
and late complications, such as eversion of tlie mucous mcmln’ane, pj'olai)se 
of the bowel, etc., are more easily prevented, and closure of the fistula will 
be a much more simple matter, should it ever become desirable : in other 
words, if the cliild should survive, and if. by a subsequent operation, it 
should be ])ossible to find the rectal ampulla and to liiing it down to th(‘ 
perineum. 

It is always adx isable to have recourse to secondary jierineal ex|)loral’on 
at the earliest jiossible date, taking advantage of the iliac opening to pass 
a bougie into the lower end of the bowel, to servo as a guide. 

Secondary “ proctoidasty has gi\aui very satisfactory results in the 
cases recorded by Lannelongue,- Anders,'^ and Kirniisson in the last 
of these, the patient was a child ten days old, on whom an iliac anus had 
been made on the fourth day after birth, after an unsuccessful ])erineal 
exploration ; tlie infant was in “ a very precarious condition, emaciated, 
and with pinched face.” There was a large intestinal pr()la])se, aliout 


‘ Tliis is by no incaiis always the casr. Tii a yoniifj ”irl whost’ history we havo rcjiortcd 
clscwluTc, the la’cal listiila w.is not i)CTinaiUMilly chisfcl until the a^c of 14 yc'ars, notwitlistaiulin.^ 
ic|)cat(!(.i attfinpls. 

vSln* was btjrn with an iiMpiTfor.atc anus, and two days lattT an artificial anus was made 
in the left iliac, rcf^ion. Two years later M. bean souf,dit for the rectal ampulla l>v the perineum, 
lound and ojiened it, and i)ro\ i(h’d a natural amis. On three siibs(‘(picnl occasions he tried to 
eluse the fistula which still persisted in the iliac re^^ion, but failed. Other o]H*rations p(Tforiiu‘d 
during; the followiii^^ years wen' t<pially unsuccessful. Th(‘ lislnla, howevcT, sc'cmed to have 
heeii reduced to Comparatively small dimensions, and was scarcc'lv larj^er than a six|H‘nny 
piece, not at all prominent, surrounded hy a reddish-coh)ured niar^im and occupying the centre 
of a zone of cicatriei.d tissue : but f.ecal matter always escaped Irom it. 

In iiS()7, the girl being then i.j years of age, I tried to close the fistula bv dissecting up the 
ni.'irgin, and after having iiivaginated it bv suturing in layers what apjH*an’'d to me to b<-''the 
different planes of the abdominal wall. All the sutures cut out, and I tlu'ii ])crceived that 
underneath the abdominal wall and the orifice which 1 had closed, there, was a large cavity, at 
the bottom of which the real intestinal tuifice was situateil. 

In a second oiieralion I e.\cis<‘<l aiul curetted the wall of the adventitious snb-parietal 
pouch ; I (.)])ciicd th(‘ iieritoneiim and drew out lln' whole of the segment of the sigmoid whicli 
l>ore the very extensive deficiency. I closed the opening l)y lateral enterorrhaphy, and ewer it 
sutured the abdominal wall in layers. 

'lliis time a succi^ssful result was obtained, and my little |)atient was at last freed fnnn 
hiT infirmity and is now in e.xcellent health. (.Sec. dc chir,, ::i dec., iMoS)- 

“ .Lan JhtlL de la Sue. de chir., iSSp p. 200. 

.Vndi^rs, ‘‘ Ueber das operative Verfahren bei congenilaler, .iiialer imd rectaJiT .Atresie, 
sowie Ausmiindimgeii des Rectum in das I'rogeiiitalsvstein,” Arch. j. klin. Chir., 1S03, lid. xlv., 
p. 480. 

* Kikmisson, loc. cit. 
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4 inciies in Icnj'th, from the artificial anus. Owing to the crying and 
straining of the child during the attempts at reduction, the wound burst 
open, and a large mass of intestines was jirotruded. Immediate action 
was therefore necessary. .After the protruding coils of intestines had been 
replaced in the abdomen, a bougie was pas.sed into the ojxming in the 
sigmoid colon, imslied as far downwards as possible, and could be felt in 

the perineal wound. It was 
therefore a comparatively sim- 
ple matter to pass sutures 
through the wall of the rectal 
ampulla, to draw it down to the 
lierineum, to open it, and suture 
it in position. The artificial 
anus was closed at a second 
operation, and the child made 
a jK'rfect rcco\'ery. This in- 
teresting case i)ro\ides an e.\- 
cellent demonstration of the 
resisting powers ()f these very 

<»7, Ahiiorntal opening <jf the rocttiin at the VOUIV'' ('llilclrpn 

posterior part (jf the stTottiiii. ' 

Abnormal Openings of 
the Rectum,— \\ luit has just bpen said apjilies to ano-rectal iinper- 
f(.)rations properly so-callcd. Abnormal openinf^^s of the rectum 
rise much less frequently to urgent indications. If the o})oiiing is 
of fair size,, and in the neigli hour hood of tlie perineum, at the voot of 
the scrotum (/w>. 07). at tlie fourchettc. or in the lower ])art of the 
vagina, adequate escape of 
the intestinal contents is 
assured, and under quite 
endurable conditions if due 
attention is given to the 
necessary cleanliness. Tlie 
best plan, then, is to wait 
until the child is old and 
strong enough to allow the 
necessary ojieration to lie 
carried out in one stage 
without undue risk. 

The problem presents 

itself in somewhat different 

terms : (a) When the intes- Abnormal optminR of the rectimi into the 

, . <lcep urethra. 

tine opens into the urinary 
tract (Fig. o<S) ; [h) When 

the abnormal opening or channel is too narrow to provide a free 
escape for the intestinal contents (F/g. 99) , and symptoms of fecal 
retention arise. 
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In either case the rectum must be sought by way of tlic perineum, and 
opened as soon as possible ; on the one hand, tlie oj)erati()n will cause the 
disa|)pearance of the symptoms of hecal absorption, and on the other, by 
providing a free way of escape for the intestinal contents, it wall tend to 
bring about a si)ontaneous obliteration, or at least progressive contraction, 
of the abnormal openings and cljannels. 

It is, of course, impossible to dejxmd on tlic complete spontaneous 
closure of the ectopic channel, and very often some o|)erative measuies 
will be required at a later date 
to coini)lete the restoration to 
normal conditions. This jjoint is 
demonstrated by numerous cases, 
and particularly by the com])ara“ 
tive frequency of recto-urethral 
iistiihe. 

In the. case of a boy five 
\’ears of age on w hom I o|)eratcd* 
for a fistula of this kind, the 
liistory, which may be taken as 
typical, was as follows : 

The l)oy was born w’itli an 
imperforation of the anus, and 
had been operated on the day 
after birth at the Enfants-.Malades 
Hospital ; the result of tlie operation w'as excellent, the anus being 
((iiite nt)rmal in a])|)earance and function. Hut urine esca|)e(l l)y the 
rectum in x'ariablc but always considerable amount ; and further, the 
urine passed by the urethra w’as from time to time mixed with f;ecal 
material. As a matter of fact there was a recto-urethral communication 
inch in diameter situated at about .1 inch from the anus. 

In the case of a xigorous child with an easily accessible listula, instead 
of simi)ly oi)eniiig the rectal am])ulla and suturing its margins to the 
perineum, it is undoubtedly ])ossible to ex])ose the anterior wall of the 
rectum by dissection, to di\’i(le the channel of communication, and to suture 
the two resulting orifices, at the same time taking care to pull down the 
rectal w’all, so that the tw^o siitiirefl oi)enings no longer remain o])]X)sile 
each other. 

But such an opcratu)n is ahvays a serious one on a new-born child, 
especially in the condition in wdiich these little patients are usually found 
at the time when operation is undertaken ; as a rule it is wiser simply to 
iind the ampulla and open it. In this grouj) of malformations, wdiere there 
is a rcctb-urethral or recto- vaginal communication, the terminal end of 
the rectum is often dilated below’ the level of the abnormal channel, and 
is not usually difficult to find. It has sometimes been possible to introduce 

cun' oiHT.itoire dcs fistiilcs recto- urctralcs ’ i'' jnillet, and /.rfonx 

tic chirur»ii' lie la IHtic, 1893 1801. 



/•t.!,'. .Minorinal opening of the rrctuni at the 
extremity of the penis. 
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a in’obe or sound into the bowel through the urethral or vaginal orifice and, 
by inclining the instrument towards the perineum, to indicate tlie position 
of the ampulla. In a case recorded by Duret.^ a probe, introduced by the 
urethra, directed itself naturally towards the hollow of the sacrum, and 
on tilting up its external extremity, the probe-pointed end could be felt 
in the anterior part of the perineal wound. It was only separated from 
a finger introduced into the wound by a partition about an eighth o[ 
an inch in tliickness. An incision was made through the septum, and 
gave issue to a stream of meconium. 

Lastly, mention must be made of those exceptional malformations, - 
in which any attempt at re])air is out of tlie question, and which leave the 
patient witli but slender chances of survi\'al ; I refer to those wide 
communications betu'een the intestine, cloaca', etc., cases whicli belong 
to the group of curious anomalies, luit which are of no jiractical importance 
to the surgeon. I must also mention the stenoses and sejita which are 
sometimes discovered post mortem, situated high up in the intestine, and 
which of course render any perineal or iliac operation perfectly useless. 

1 must, liowe\’er, repeat that these cases are quite exceptional, and 
that ano-rectal imperforation, in its common form, is curable, if 
it is recognized in time and properly treated. 


WOUNDS, PERFORATIONS, AND RUPTURES 
OF THE RECTUM. 

These are uncommon accidents : we shall sinqily describe the principal 
clinical tyjies and discuss the necessary trcatnieiil from a general standpoint. 
W'e must study sejiarately : (i) 'ihe injuries of llic exirapcritoncal purlion 
of the rectum ; (2) The injuries uj the inlraperiioneid poriion^ in other 
words the wounds and perforations which open into the iieritoneal cavity ; 
(3) The Iraumiilic lacerations and spontaneous ruptures complicated hv 
hernia of the intestine. 

I. Injuries of the Extraperitoneal portion of the Rectum. 

Ev'ery traumatic lesion of the rectum must be considered as serious, 
the gra\'ity depending 'partly on the risk of hmnorrlta^^e (primary or 
secondary) ; partly on the possibility of infection and fa:cal infiltration 
of the jierirectal planes of cellular tissue, the ischiorectal fossae, etc. One 
general rule must be laid down first of all : an adequate exposure is essential ; 
free access must be j)rovided by one or other of the \’arious methods of 
anal dilatation, or even by open incision, so that the seat and characters 
of the wound may be accurately determined ; luemostasis must be effected 

‘ Dvrkt, “ Sur uri cas (ral)f)U('hc‘m<‘iit aimnnal du rcctiiiii dans I’urotrc : (»p('*ration 
d’.Amnssat ; gunrisori.” Comptes rendus du Con^ria dc chirurgie, 1885, p. 628. 

2 Rudolf Rkank, loc. cit. 
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if necessary, and above all, disinfection and drainage of the rectum 
must be insured. The last-mentioned point is of ca])ital im])ortanec, 
because the rectum, transformed into a species of closed vessel by a 
contracted sphincter, speedily l)ecomes a laboratory for the |)roduction of 
sei)tic materials. 



Let us assume that a man, by a fall, has been impaled on a pointed 
lod ; he is found pale and exliausted ; he has lost a considerable 
cpiantity of l)lood, and the luemorrliage still 
continues from the anus. There are no 
al)dominal reactions ; tlie accident has just 
occurred, or at the most only a few liours 
jae\'iously. 

N'cver rest content with making a blind digital 
examination of the rectum, and with some more or less 
N’ague ideas as to the nature of the wound acquired 
thereby : nor with simply leaving a gauze ])hig in the 
cavity if. after the administration of a warm injection, 
till' i)leeding seems to have been arrested. SiK'h methods 
are (jiiite inadiapiate for the recognition of the tnu‘ state 
of affairs, or for tin* treatment of the injury. 

Begin, it the conditions permit, by amestlietizing the 
j)atient ; dilate tlu* anal sphincter thoroughly, and inigate 
tlie rectal cavity freely with warm boiled water. Then 
(lc|)ress tlie jiostenor wall with a long retractor (F/g. loo), 
raise* the anterior wall in a similar manner, and, iiushing 
the two retractors slowly inward, cleanse the mucous 
surface with swalis in liolders, and follow iij) the trickle* of 
blood wliich comes from the depths. 

In this way tlie focus of injury will gradually lx* 
reached ; if it is situated high uj) and tends to slip away 
from view, seize the iqiper margin of the wound with Kocher s forceps 
or line-toothed dissecting forceps, taking care, however, to exercise only 
moderate traction. Irrigate tlie wliole region again with warm boiled 
water, and then, raising the edges with the lorce)is or the linger, determine 
the depth of the wound. 
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li the blot)d continues to How freely, |)erha]is in jets, cleanse the 
bottom ol the wound with small swabs, search lor the bleeding ])oints, and 
secure them with long pressure-forceps, which may be left in position, if 
the wound is at all high up, it is exceedingly difticult to apjdy a ligature 
to a bleeding point : fairly often, liowe\'er, some mass sutures grasj)ing 
and appr(*^xiniating tlie wliole tliickness of the two edges of the wouml, at 
least in the ble(‘ding area, may be .siibstitiiled for tlie ligatures, and may 
also be used instead of leaving forceps in place, wliicli is never anything 
better than a rnakcsliift pnxx'diirc in a mucus-lined eaxity. 

If the bleeding is nothing iiTore than a diffuse oozing from a contused 
and lacerated wound, the best plan is io pack the laviimi with a strip of 
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aseptic gauze and also to pack the rectum at tlie level of and below the 
wound ; a lar^e rubbey drainiv^e tube must always be left in the centre of 
the gauze, its upper end extending above the level of the packing and the 
lower emerging from the anus. If properly placed, the tube will not 
interfere with the effect of the packing, and it will render the intrarectal 
dressing supportable, l)y in'oviding a channel for tlie escape of flatus. 

Endorectal suture is jK'rmissible only in tlie case of recent, clean-cut 
wounds, whicli are not \’eiy deep and are quite dry, jiarticularly as the 
sutures may readily transmit infection from the mucous surface into or 
even to the outer side of the rectal wall, and may liecome the starting-points 
for secondary sejitic complications. It is therefore imixirtant to have the 
rectum freeh' irrigated several times daily, and to keep the bowels from 
acting, for a sufficient length of time. 

Sometimes it is jiossible to close the wound from without ; 1 lefcr 
to those cases in which the wounding body, ha\’ing entered by the anus, 
perforates tlie wall of the bowel and emerges on the skin surface, at the 
root of the scrotum, for instance, or at some other neighbouring ])oint. In 
these circumstances, after having dilated the anal sphincter and carefully 
examined and cleansed the intrarectal wound, the correct treatment will 
be to enlarge the superlieial wound, ojien u]) the track freely, and repair 
the rectal jierforation from the outside by means of a sufficient number 
of interrupted sutures, excluding the mucous membrane, and finallv to 
suture the suj)erficial wound, with or without drainage as may be necessary. 

Lastly, those \'ery extensive rectal lacerations iiroduced l)y ini))nle- 
rnent ^ with \'ery large objects or as a result of gunshot wounds, require 
mention : in tliese cases the fundamental rule laid down abov'e finds 
its strictest application ; a free way of access naust be provided for 
purposes of cleansing, packing, and drainage. 

Stiassny has [niblished an exhaustixe monogra])li on wounds by 
impalement, of which he has collected 127 cases. 1 The imi)aling oliject 
may enter not only by tlie anus Imt also l)y the x'agina, tlu* jieiineiim. 
the ischio-rectal fossje, or the coccygeal region, and the lesions may he 
divided into two principal gnnijis, according as tliey are limited to the 
extra-jieritoneal zone or, liaxiiig penetrated the jieritoneum, they affect 
the pelvic organs at a higher level. In the first groiij) it is \cry seldom 
that any attem])t at immediate repair should be made ; the treatment 
should be limited to the control of bleeding and the jirovision of drainage ; 
in the second grouji, immediate alxlominal section is indicated for the 
purpo.se of finding and suturing any })erf(n'ations which nmy exist. 
(See Wounds and Kuitukes oe the Bladder, Ruptures oe the 
Urethra, etc.). 

Gunshot wounds are of peculiar gravity, which is accentuated by the 
frequency of lesions of neighbouring organs, and particularly of injuries 
of the yielvic hones. Intraperitoneal penetration, however, a])i)cars to be 
a comparatively rare complication of gunshot wounds of the rectum ; 


“ Ueber PfahlungsvcTletzim^eii,” Ueilrdge ziir klin. Chirurgie, Bd. xxviii, 2, p. 3^1. 
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out of 50 cases wliicli terminated fatally, in one only luid the bullet affected 
the peritoneum-covered portion of the bowel. 

Simple anal dilatation is insuHicicnt ; the sphincter and posterior 
rectal wall must be incised as high as may be necessary to pro\’ide 
adequate access in the precoccygeal region. 

The section of the bowel is made most simply witli the thermo-cautery, 
and the best line of action is the following : a transverse incision is made 
with the scal})el, just in front of the tip of the coccyx, o|)ening into the 
recto-coccygeal space, into which a large grooved director is introduced : 
the tip of the director is pushed through the posterior wall of the rectum at a 
sufTicient height above the anus, and a large flat retractor is introduced 
through the anus, to raise and protect the anterior rectal wall. Tlicn the 
]>ostcrior ano-rectal wall is divided on the director, layer by layer, with 
the thermo-cautery at a dull-red heat. 

When thus executed, the operation presents no real difficulty ; it 
gives plenty of room, and if the after-treatment is carefully carried <Mit, 
if the bowel is frequently and freely irrigated (with boiled water with the 
addition of some peroxide of hydrogen), healing often comes about in a 
most astonisiiing manner. 

2. Injuries of the Intraperitoneal portion of the Rectum. 

When a penetrating wound situated high up is found during 
the rectal exploration indicated al)ove : or again, wlieii commencing 
abdominal reactions, distention and tenderness raise sus[)icions of the 
existence of peritoneal perforation, althongli nothing definite has been 
det(H‘tc?d In’ intrarectal examination, there can l)e, in our o))inion, no 
question as to the correct line of treatment ; the responsibility of delay 
in sucli circumstances is loo gra\'e to be acce])ted.^ 

1 recognize that it is ])ossible to drain the rectum, and sometimes even 
to introduce a tube or a stri]) of gauze into the |)crloration itself ; that 
the peritoneal irna.sion may I)e of very limited extent.- and the infection 
may remain restricted to [)art of the pelvic cavity ; all these possibilities 
are realized from time to time ; Init liere again, expectant treatment is 
associated witli very great risks, and most commonh* the fear of immediate 
(jperation will entail disaster, after the lapse of a few days of deceptive 
well-being. 


^ S(?(* the artidt* by M. Ournu (“ Dts plaics la jiortiun i)rritoiu'?al(* du rcctuiii et de leiir 
traitcinciit.” Revue tie chirur;^ic, iSt)i). Nd. i). — T he palicnt had turn under treatnient for 
syphilitic disease and stricture of the rectum, h'or tlie purpose »)f adininisterinf:' a douche, a 
dresser had introduced an clastic catlicter fairly hifili up into the recluni, and had then 
injected a solution of liydrofj:(*n peroxide. The patient inunediatt'ly felt an acute i)ain in the 
lower abdomen and vomited twice, but an hour later the ^(eneraJ condition furnished no positive 
indication of a |)erforation. A little later, however, the face had become jiiiichcd, the abdomen 
sensitive and distended. I.aparobjiny was performeil by M. (Jiieiiii six liours after the 
ailministratioii of the douche. The intestines were found bathed in sennis ibiid which was 
already becoming; turbid ; on the right side of the rectum, two inches above the bottom of 
Dt)Uglas’ pouch, a small, very oblique perforation, partly liiddcn bv a fringe ot omentum and 
surrounded by an ecchynn)tic zone, was found. It was closed by a double row tT sutures of tine 
silk. 'Che pelvis was washed out with wanii boiled water, and two large drainage tubes were 
left in the cavity. The i>atient recovered. 

® 'Phe w’»uiriding instruiiuMit may possibly burrow in the wall of the rectum between the. 
coats, without actually entering the peritoneal cavity. 

VOL. II. 
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I have witnessed a tragedy of this kind, which was the more striking 
in that the treatment of “ armed expectancy had been applied by one 
of its most eminent advocates. 

C'ase it. - The patient was a man some 30 years of age, who, on the 
evening of the 27th March, had introduced a piece of iron wire about 18 inches 
long and t. inch diameter into his rectum ; about 10 inches of the wire 
appeared to have passed into the bowel. A sudden and very severe pain was 
felt at the moment of introduction : the patient was able to withdraw the wire 
himself, but the pain continued and was felt particularly in the left iliac fossa, 
and during the night extended over the whole of the abdomen : there was no 
hremorrhage from the rectum, but there was retention of urine, anti during the 
night the patient vomited thrice, the \'oinit consisting of greenish material. 
During the following day, the 28th. the general condition and symptoms 
remained much the same ; tluMc was some nausea, but no more vomiting. On 
the 2()th the patient was admitted to hospital ; he was dejected, with anxious 
face, pulse 112, the abdomen not much distemled but generally tender ; there 
w^as no vomiting : the bowc.'ls had not acted, nor had ilatus been passed since 
the accident. Ice was a})])lied to the al)domen. some morphia giv^cm. and 
injections of salt solution were administered. During the night there was 
more greenish vomiting: but on Marcb 30th and 31st and .April ist there 
seemed to be a decided impro\cment. the alnlominal tendcrnc.ss diminished, 
the temperature became normal, allhough the pulse remained fast ; during 
the night of the rst of April the bowels moved spontaneously, the motion being 
soft, bloody, and assoeialed with a deep-seated ])ain in the left iliac lossa. On 
April 2 the bowels acted t\vi( e. 

From this lime the situation slowly become worse, w ith oceasional transitory 
improvements and w'ithout any violent symptoms ; finally, on the ith thOia; 
could no longer be any doubt of the existence of dilfuse acute ])eritonilis ; the 
pulse was miserably poor, the tongue dry. the alxlomen enormously distended : 
o])cration appearecl to be absolutely useless, and the ])atient died during the 
day, that is, on the tenth day from the accident, after the bowels had acted 
repeatedly and after having ])assed through — from the third to the seventh day 
a period of apparent improvement which had raised ex])ectations of a successful 
result from “ medical treatment.” 


At the aut()j)sy the usual signs of (liflu.se peritonitis were found ; there 
was a great (juaiitity of sanious, purulent fluid. Idling the pelvis, and 
diffused amongst llie adherent coils of intestine and on the side of the 
rectum, a little below the level of the left sacro-iliac synchondrosis, there 
Was a perforation, the size of a sixpenny piece, with fissured and discolour ed 
margins. In 1113’ opinion all di.scnssions and tlii^ories are \vorthle.ss wlicn 
compared with the teaching of such a case as this. 

Further, the great danger associated with these ]')crforating wounds 
of the intraperitoneal ))ortion of the rectum is very well shown by Ouenii’s 
statistics: out of 36 cases, there were 27 deaths and only () recoveries.* 
Death iisuall\^ supervenes with great rapidity, and the early fatal termina- 
tion is an indication of tlie extreme virulence of the infection. 


^ Of the 36 cases, laparotomy was performed in 6, with 4 recoveries and 2 deaths : in 20 
there was no operation 5 recoveries, 24 deaths. This gives a mortality of 33 per cer»t for the 
cases submitted to operation, 82 per cent for the others. As Queiiu remarks, these figures arc 
only of general application. 
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Therefore, if tliere are definite signs or symptoms siiffidently indicative 
of perforation- al)d()minal distention and tenderness, rapid pulse, facial 
appearance, vomiting —then laparotomy must be performed as soon 
as possible, with all the precautions already detailed for abdominal section 
in urgent conditions. 

The ])atient will be placed in the inclined position, with the pelvis 
at first only moderately raised. The abdomen is incised in the middle line 
below the umbilicus, and after the intestines have l)een displaced u])wards 
under a sterile coni[)ress, the pelvis will be carefully cleansed with drv 
swabs, and, as a rule, one will be guided by tlie effused fluids, the patches 
of purulent lymph, and the soft adhesions wliicli so s))eedilv form, to the 
site of the perforation, which is sometimes also indicated by an ecchymotic 
sub})eritoneal patch (Oucnii). 

There will sometimes be considerable difliculty in closing tlie rectal 
perforation when it is situated low down near the l)ottoin of the pelvis : * 
when it is accessibl(^ it will be closed after excision of its Ix)rders. in Iwo 
layeys, like any other intestinal wound, care being exercised to bring broad 
peiitoneal surfaces in contact. Kven when tlie perforation is situated 
low down, with patience, and by using a full-ciir\'ed needle, the suturing 
can usually be satisfactorily executed, if the needle is entered at a siiflicient 
distanee from the edge on either side of the wound, and jacks up a siiificicnt 
thickness of tissue. 

li\’en when the accident is quite recent it will always l)c jmidcnt to 
])rovidc adecjiiale |)elvic drainage by means of one or two tubes cnvelo})ed 
with aseptic gauze. 

Ttie rectal perforation may be further conijdicated l)y the i)resence 
of other lesions, the most common of which is a ])erforation of the bladder ; 
jl ma\' even hajqien that the perforation of the rectum has Ikhui produced 
by way of the bladder. 


Traumatic Lacerations and Spontaneous Ruptures of the 
Rectum. I now come to the third gronj) of cases, those in which there 
is a large rectal perforation through which a loop of small intestine 
protrudes ; they arc uncommon, it is true, but are extremely serious and 
demand immediate action. 

The spontaneous ruptures of the rectum may also l)e included 
in this groiij). They have been iinestigatcd by Ouenu,- and the following 
case- the lirst observed l)y him- will form an excellent cxanijfle. A man, 
45 years of age, ju'evioiisly in good health, “ was taken during the evening 
with a desire to go to stool ; during the efforts at dcfiecation, he felt an 


‘ As for instana* in a cast* of I.ambolUvs (Q^’knc, he. ci{.) : tlu* i>aticnt had been impaled 
by an iron rod ; laparotomy was j)erfonneil four hours after the accident. 'I he peritoneum 
was full of bloody, serous Huid, and there was fa'cai material in the ])elvis ; the sigmoid colon 
had been perforated through and throu^'h ; on the free bordtT, at about the middle of its length, 
there was a lacerated openini^ which admitted the index linger (‘asily, and another perforation 
at the attached border. These two t)peiiiiigs were closed. .Another was found in the rectum . 
at the bottom of Douglas’ pouch just behind the bladder, and was closed, after great difliculty, 
with three layers of sutures. 

^ QctNiJ, “ Des ruptures spoutanees du rectum.” Kevue <ie ihirur{;u\ 1882, p. i73- 
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acute pain in the abdomen, and noticed tliat he was losing' a considerable 
quantity of blood from the anus, and almost immediately afterwards a lar^^' 
loop of small intestine emerged from the anus, driven down by the abdominal 
contractions. The protruding intestinal coils formed a mass as large as 
an adult head, and measured ajiproximately 6 feet in length.” 

What is to be done in such a case of sudden e\'isceration by way of 
tlie anus ? The inclination to attempt immediate direct reduction is 
almost instinctive ; it is, however, the worst line of treatment. Apart 
altogether from the fact tlial it is never completely successful this has 
been repeatedly demonstrated — the restoration to the peritoneal cavity 
of intestines contaminated through prolonged contact with the rectal 
mucosa, and the adequate preliminary cleansing of which is always 
impossible, would, e\’en if it succeeded, be followed by almost certainly 
fatal infection. 

Laparotomy must be performed, and the prolapsed intestine 
reduced from within by traction, the details of the operation being 
varied according to the condition of tlie herniated intestines. 

If the cKcidcni is of comparatively recent occurrence, and tlie prohqised 
loop uninjured and in a healthy condition, iiegin by thoroughly irrigating 
the rectum and its contents with warm, boiled water, carrying the cannula 
as higli up as jiossible, and guiding it witli the linger o\'er the wliolo surface 
of the intestine, in front and behind, and if possible up to the neck (»f the 
loop and to the rupture, which is usually situated on the anterior surface 
of the rectum. When this preliminary cleansing has been jierforrned as 
thoroughly as possible, open the abdomen by a median sub-umbilical 
incision, with the patient in a moderately inclined position, and seek for 
the herniated loop where it is engaged in the ])crf()ration. 

If the protruding intestine is tightly nipped, cnlari^e the opening in an 
upward direction in the middle line (.)f tlie free border of the rectum ; then 
draw the two limbs of the loop gently u])wards, after having carefully 
surrounded the whole area with aseptic compresses, on which the intestine 
is received after reduction, and carefully e.xaniined and cleansed afresh. 
()nce reduction is complete, if no suspicious aiea is discovered, proceed to 
close the rectal laceration by two rows of sulures and, lor safety, lea\’e 
a drainage tube in the [lelvic ca\'ity. 

The situation is more diJ'licult when the herniated intestine is 
shrivelled, flaccid, cold, i)artially gangrenous, or even already |)erJbrated. 

To attempt to reduce into the abdomen a loop of intestine already 
jierforatcd, or so friable that it would tear on the sliglitest traction, would 
involve serious danger of contaminating the intrai3el\’ic operation area, 
notwithstanding the presence of the protecting compresses ; it is much 
better to follow the method recommended by M. Ouenu 'A the gangrenous 


' QrKNi;, “ De riiittTVTution chirurgicalc dans les niptnnis spoiitances du rectum.”' 
Semaine mcdicale, iSSS, p. 26. 
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portion of the loof) will be removed first of all l)y the rectum . by ligating 
each of the two limbs and cutting away the lx)wel below the ligatures ; 
after cleansing the cut edges as carefully as ])ossibIe, the abdomen will be 
of)ened and the two ends withdrawn as before, and the enterectomy 
com])leted as circumstances i)ermit : l.)y circular onterorrhaphy, or lateral 
imi)lantation if the j)rolongati()n of the operation is justified hy the condition 
of the j)atient ; or by simply securing the two eii<ls in tlie parietal wound 
if it is necessary to finisli as speedily as possible. 


FOREIGN BODIES IN THE RECTUM. 

It is imj)()ssil)le to mention liere all the foreign bodies which may from 
time to time l)e found in the rectum, nor can we describe the numerous 
uKdiiods and instruments whereby their extraction has been effected. It 
must suffice to ernphasi/.e certain general rules, and to indicate the chief 
lines of treatment. 

\Mien the dilficulties so often associated with extraction are taken 
into consideration, when the prolonged, forcible, and ill-guided manipula- 
tions, the lacerations of the mucous membrane, or e\’en of the whole 
thickness ol the rectal wall, and the resulting com|)lications, are recalled, 
the iKH'd for methodical treatment is j)erfectly evhlent. 

It would be a mistake, however, as M. Monod lias sliown, to exaggerate 
llie frecpiency of mishaj)s in these cases : out of 34 cases collected by him, 
the loreign body was removed by the natural passages in 27, and in these 
27 cases there were 5 deaths, of which only ] apj)eared to be due to the 
atlem])ts at extraction. In a word, there were 3 “ avoidable deaths, 
much too high a percentage. 

The surgeon has been called to see a ])erson who lias, on the previous 
evening or some hours before, introduced a foreign body of some sort, a 
l)ottle, a tumbler, a glass, a piece of wood (the possilile objects are beyond 
enumeration), into the rectum. A confession has lieen obtained, sometimes 
not witliout trouble ; \'ery often, indeed, the doctor is summoned on some 
pretext sucli as simple constii)ation, quite foreign to tlie true nature of the 
condition. The scepticism of the medical practitioner, especially with 
regal'd to conditions relating to the natural orifices of the body, must be 
unlimited. 

Assuming that a confession has been obtained, and consequently the 
nature of the loreign body is known, one must not of course remain 
satisfied with the information given ; an immediate examination is 
necessary to determine the exact nature of the condition. 

Lubricate the anal region freely with vaseline, and introduce a finger 
into the rectum ; sometimes the loreign body will be found lying close at 
hand, in a good jHisition in the bowel, mobile, and with a smooth rounded 
surface, and extraction with the fingers or suitable forceps will be 
achieved without trouble. 
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Do not, however, rely upon succeeding so easily, and if you find that 
the foreign body is lodged in the hollow of the sacrum, if it is impacted, 
fixed, or if it distends the rectum, do not persist with the attempts at 
immediate extraction, but proceed at once to make the necessary prepara- 
tions for carrying out methodically a task which is often exceedingly 
troublesome. 

Have the patient anaesthetized, if general anecsthesia is at all 
possible. Amesthesia is almost indispensable ; apart altogether from 
protecting the patient from pain, it will enormously simjdify the manipula- 
tions and eliminate the risk of serious accidents ; and amesthesia is not to 
be considered as a last resource, only to be ado]ited after the failure of 
prolonged and ill-ordered attempts at extraction ; it must lie administered 
primarily ; it is the first step in a properly-re^nlated upenition. 

Then place your patient in the lithotomy j)osition, with the thighs well 
separated and flexed and ])roperly secured ; with tlie pelvis raised by a 
large pillow, and the anal region well illuminated. 

Dilate the anus slowly with the lingers, and as thoroughly as 
possible. Now explore the rectum, and before making any attempt at 
traction, try to determine exactly tlie “ {)resenlation of the foreign body. 

The nature of the conditions varies widely, according to the sjiecial 
characters of the foreign bodies, but in general terms it may be said that 
they fall into three chief groups : - 

1. The foreign body is of large size, and fills the rectijm so 
completely that tlie examining finger can only be insinuated with great 
difficulty between it and the rectal wall. 

2. The foreign body is long and cylindrical, and is imprisoned 
in the hollow of the sacrum. The mechanism of this incarceration, in 
which the coccyx plays an important ])art, has been investigated by 
Pierre Delbet.^ 

His case related to a bottle, lo in. long, 2] in. in diameter, and 7 in. in 
circumference at its widest part ; it is especially with foreign l)odies of 
this tyjie that incarceration occurs most frequently and dellnitely. 

The bottle had been introduced neck first, and, once in the rectum, it 
occupied the position shown in F/g. 101 ; it lay almost horizontally, with 
the neck forwards and to the left ; the base was lodged in the sacral hollow, 
and the coccyx curved forwards l)elow it. 

As we shall see immediately, unless the coccyx is first strongly depressed 
or excised, and if the traction is applied directly to the bottle, grasped very 
obliquely near its base, all attempts at removal will fail. 

3. The foreign body is sharp pointed at one or both extremities, 
or has superficial irregularities, and is implanted at one or more 


' PiERRK Deliiet, “ Dos corps ctrangers clii rectum fa propns d’line boiiteille).” Rappr)rt 
de G. Marclijiiit, Bull, de la t^oc. de Chir., 3 nov., p. 652, and “ Cori)s etraritfers dii rectum. 
Mecanisme de I’eiiclaveuicnt des corps (Hrangers longs et volumineu.x.*’ (iazdte hMom., 
II nov.. 1897, No. ()0, p. loby- 
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points in the wall of the rectum. Direct, blind traction in such a case will 
be not only unsuccessful, but extremely dangerous. 


It is therefore absolutely necessary that tlie conditions aiurthe 
dilTiculties should be recognized first of ali, and that the work of extraction 
should be pursued methodically in the following manner : 

Introduce a broad and long rectal retractor (Fpy. loo) into the 
anus and pass it in as far as i)()ssible, guiding it witli tlie finger between the 
foreign l)ody and tlie wall 
of the rectum; endeavour to 
pass the retractor above the 
coccyx, and then, by inclin- 
/■;/g the instrument stronifly, 
depress and straii^hten out the 
hone as completely as possible. 

If the jiatient is young, 
the coccyx mobik', and the 
foreign body of moderate 
little (lifficiiltv will be 


si 71 

t'xpcrienced ; and. oiu'e the 
retractor is in good position, 



the channel will liecome 
niiich more free. In the 
opposite conditions, the 
mameiivre will sometimes 
he impracticable, and it 
will be. nec'essary, after a 
few careful attem])ts, to 
have recourse to one of 
the open metliods which we 
shall iiK'nlion jiresently. 

I assume, however, tliat the retractor is in position, or, if the necessary 
instruments are lacking, that tlie left index and middle fingers have been 
introduced into the bowel, and that the coccyx yields and allows itself to 
1)0 displaced without much difficulty. The way is now clear for seizing and 
attem{)ting to withdraw the foreign body. 


The fingers alone will sometimes be sufficient to effect extraction, or at 
any rate, by freeing or bv inclining the accessible end of the foreign body, 
they may succeed in bringing it into a position whence its extraction may 
be coinjileted without trouble. 

More often, howexer, an instrument of some kind, as lion forcejis, 
clamp forcejis, or scoop, is necessarx', ])articularly when the body to be 
extracted is large, liecause a very considerable effort may then be required. 

On a soft rough surface .such as wood any instrument will “ bite,” 
and if j)ropcrly applied will not slij) ; it is a very different matter when the 
surface is hard and smooth, glass objects for instance, bottles, etc., which 
have the additional disadvantage of being fragile ; forccj)s slip, and exercise 



13 () FOREIGN BODIES IN THE RECTUM 


no useful effect ; while, if tlie pressure of the jaws is increased, there is a 
serious risk of breaking the object and of embedding some of the fragments 
in the wall of the rectum. If, however, the blades of the forcej)s are 
sheathed with rubber, it will be possible to apply sufficient traction 
without risk of slipping or breaking, 

A small midwifery forceps is sometimes a very suitable instrument for 
the extraction of large foreign bodies ; its employment has been attended 
with very satisfactory results in cases where it has been possible to introduce 
the blades separately, and to a])ply them i)ro])erly. 

If the foreign body is incarcerated, if it is for instance a bottle 
(F/g. loi), the base of which rests on the coccyx and the neck can be felt 
on palpation above and to the left in the iliac fossa, the lirst stej) is to try 

to overcome the principal obstacle to removal 
by retracting the coccyx strongly backwards; 
it may then be possil)le by pulling the base 
of the l)ottlc downwards and a little forwards 
U) deliver it. 

By combined internal and external 
mani|nilations. by pressure abovT the pul)is 
and wilh a hand in the rectum, MM. ('asteret 
and Dannie succeeded in extracting a bottle 
whicli measured 8 in. in length, 0 in. in 
circumference, and which lay almost hori- 
zontally at a very high 1 vel. W hile deep 
pressure was exerted in the suprapubic 
region, the fingers of the right hand were 
passed into the lectuin as far as the 
rnetacarpo-phalangeal joints, the dorsal sur- 
face was directed backwards against the 
cocc\'x and the tliumb in front, and the 
lingers were gradually insinuated between the 
rectal wall and the bottom of th(; l)oltle. 
Finallv the bottle, pushed down from above 
and disengaged from below, slij)ped into the 
fingers and was extracted. ^ 

The displacement of the coccyx is the principal and also the most 
difficult step : as soon as the lower extremity of the fonugn body has been 
disengaged from the tip of the bone, remo\’al can usually be comiileted 
without much trouble.- 

It the coccyx cannot be displaced, it is useless to continue the 
attempts, which must of necessity be fruitless ; tlie foreign body may of 



posiirc of tlio coccyx. (A) Upper 
extremity of the incision. ( R) C< locyx. 
(Cl Rect(» - coccvycMl fatly tissue. 
(Dl Anus. 


’ Casticrkt i;t D.AU.vif, “ Kxtractioii cl’um; boutrillc du rectiini.’* Bulletin mciHcak 
6 sci^tcmbrc?, 1902, No. 71, p. 767. 

See an interesting case recorded by Hazy {Bull, tie la Soc. lic Chir., 3 nov., 1897, ]». 656). 
It related to a bottle introduced into the rectum ; the first atteinpls at rciimval under cliloroforin 
faiicd ; next day a p<isterior retractor was placeil in the rectum and the coccyx depressed ; 
the bottle was then extracted with the jjreatest cas(\ 
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course be removed piecemeal if it can be easih- cut or broken uj), and if tlie 
fragments will not damage the bowel. i 

Wlien one has to do with a rod fixed in the rectal wall, the first 
care must be to disengage the imiilanted end before making any attempt 
at extraction ; if both ends of the rod liave jienetrated the mucous membrane, 
and it is found stretcliing between two ])oints of the rectal wall, it will 
sometimes be possible 
to cut it in two. or to 
break it up, and then to 
extract the fragments 
one by one. In such 
circumstances wide di- 
latation of the lower 
segment of the rectum 
witli retractors greatly 
facilitates the work. 

Exlraction by Ihe 
nalitral is un- 

doubtedly the method 
of choice, Init the 
manipulations must al- 
ways 1)(‘ cari'ied out 
carefully and system- 
atically, and in the face 
of insurmountable dilli- 
ciilties the operator 
should know when to 
stO[) and ha\'e recourse 
in time to more suitable 
measures. 

If the foreign body 
distends the anal canal to such a degree that it becomes impossible to get 
hold of it, and even impossible to slip the blades of the forceps up 
between it and tlie rectal wall to a suflicient heiglit, then the anus must 
be incised in the middle line posteriorly, and the incision be continued 
up the )X)steiior aspect of the rectum, kee])ing strictly to the middle line, 
for a distance corresponding to the exigencies of the situation. The incision 
should be made with the scal|)el, because it will be sutured after the foreign 
body has been reino\’ed. 

Begin by washing and incpariiig the sacro-cocc\geal region and the 
accessible ])ortion of the rectal cavitv ; then incise the skin from the anus 
to the tip of the coccyx ; push a large grooved dirt'ctor by way of the wound 
through the wall of the rectum, make its point emerge from the anus, and 



/ li;. 103. Ki’Sivlion of tlio ((U’cy.v. lilcy) : Tlu; coccyx is 
si-iml with lion forcc]>s aiul aisloca{».<l backwaifls. (C) Coccyx. 
(B) Knife fiTcinn the anterior surface t)f the coccyx. (G) Recto- 
coccyueal fatly tissue. 


' Thus Hroussiji, of Wrsaillcs, siiccccflod in rxtracliTijj; in fragments, with pri'^siire-forcc'es, 
a sausage whirh a man, forty years of age, had introduced into his lyetum. (“ l\ai)port do Ba/y,” 
in Bull, lit' a Soc. tie Cliir., 3 nov., iS<)7, |». h.sud 
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on it divide the posterior ano-rectal wall : forceps arc applied to tlie bleeding 
vessels and ser\'e at the same time to secure and retract tlie two flaps. 
When the foreign body is situated at a very high level, it may he necessary 
to extend the way of access by resecting the coccyx. 

Resection of the coccyx is particularly necessary when dealing with 
a body incarcerated in the manner already described, and when it is 
impossible to sufficiently displace the bone by means of a retractor introduced 
by the anus. In such circumstances posterior |)roctotomy alone would be 
insufficient ; the coccyx must be excised, since it cannot be displaced. 

W'hen it is recognized that the coccyx is the chief obstacle which 
prevents extraction of the foreign body, it is good jiractice to resect the 
bone first , at least if it has been possible to dilate the lower rectal segment 
satisfactorily, and then to attempt extraction, lea\ing the incision of the 
posterior rectal wall to be made later if it should |)ro\’e necessary. 

Make a median cutaneous incision, beginning a linger-lireadth behind 
the anus and extending upwards to the middle of the sacrum : carry the 
incision down to the coccyx and free the posterioi* surface and tip of the 
bone rapid dissection with the scalpel : grasj) tlu' ti|) with 

lion forceps and draw it backwards, while the knife continues the separation 
of the borders and the anterior surface from the soft tissues (F/g. 103) : 
when the first coccygeal segment is reached, clixide it transversely with 
bone-cutting forceps. 

This only needs a few seconds for its performance ; there is notliiiig 
to fear, no organ to damage, if the anterior surface is sufficiently freed l)ef()re 
tlie bone is resected. Not uncommonly it liappens that in following tlie 
anterior surface witli the knife, while the coccyx is at tlie same time drawn 
strongly backwards, the articulation between the first and second segments 
is opened ; the disarticulation can he completed bv one or two touches 
with the point of the knife, and will often he sufficient ; but if the first 
coccygeal segment is markedly curved forward, it can be removed in a 
moment with the bone-cultiiig forceps. 

The attem])ts at remo\ al are then resumed, and are as a rule successful, 
provided that it is possible to loosen the foreign IkkIv and to get hold of 
its lower end. If any difficulty is experienced in carrying out the latter 
step, it is a very simple matter to pn^vide free and direct access 1)\’ incising 
the anus and the posterior rectal wall. 

The resection of the coccyx causes no after-disability. The ano-rectal 
incision must be closed with the greatest care. 'I'he two mucous edges are 
adjusted by a first row of sutures, or belter liy a continuous catgut suture ; 
the cut outer coats are now united by a second row of sutures including the 
whole thickness of the rectal wall with the exception of the mucous lining, 
on either side : the sutures are best introduced with a large curved needle, 
Lmmet’s needle, for instance, if one is at hand ; at the ])()sterior anal com- 
missure, special attention must be directed to the restoration of the anal 
sphincter ; closure of the skin wmind by a seiies of cutaneous sutures 
completes the ojieration. 

A word is necessary with regard to foreign bodies which have been 



FOREIGN BODIES IN THE RECTUM m 

pushed very high up into the rectum or into the sigmoid colon, and 

are inaccessible by the anal route. It nuist not he forgotten that tliis 
unfortunate position is sometimes due to ill-directed e\])l()ratory manann res 
or attempts at extraction, and for that reason it is always necessary to keep 
a hand applied over tlie left iliac region for the pur))ose of stead\ing and 
pushing down the foreign body while attempts are being made to seize it 
from below. 

In these exceptional cases, one may try to mobilize and disi)lace the 
foreign body downwards l)y carefully regulated pressure a])j)lie(l through 
llie abdominal wall ; usually, however, these external manipulations are 
not attended with much success, and great caution is necessary in their 
application, because ru))tures or perforations may readily be caused. 

If these efforts fail, there remains only a single resource : laj)ar(jtomy 
along the outer border of the rectus muscle on the left side. The attempts 
at dis])lacement may then be resumed under tlu‘ guidance of the eyes. But 
it will be well not to ])ersist too long : the best line of treatment consists in 
incising the intestinal wall to a sufficient extent, extracting tlie foreign bcKly, 
and closing the opening at once by careful suturing. The three fust cases 
in whicli this method was adopted, one of which dates from iSgiS. terminated 
favoural)l\-. ' 


URGENT ANAL DILATATION. 

\\e*liave seen that dilatation of the anal spliincter is an essential 
preliminary in dealing with rectal wounds, foreign bodies, etc. In certain 
painful contractures of the sphincter and in haemorrhoidal strangu- 
lation it is also a necessary measure, which may indeed be rendered 
inimediately urgent by the intensity ol the pain and the local conditions. 

A very stout man, sonic fifty years of age. wlio had for a long time 
suffered from julcs, was brought to us in a condition of intense suffering. 
Five days jireviously, during dehecation, a huge mass liad been suddenly 
protruded from the anus, and all attenijits at reposition had been 
unsuccessful ; the |)rotriision had increased in size and was associated 
witli a bloody discliarge, intense lancinating i)ains, and almost continuous 
tenesmus, which was increased by the slightest movement or the least 
ex])iilsive effort. Dchecation was impossible, micturition was very 
difficult, the skin was liot, the tongue dry, and the tein})eralurc 102". 


^ Tho cases arc those of Kealli (i8.|S), of Studjjaarfl of ('npeiihajicii (1878), and a tliird 
recorded in I'Histoirc de la }>iu 7 nc d'Ami'nqur. Kealli’s case is i>artiriihirly curious : it 
n iated to a peasant who had introduced a wooden p<’j^ into Iiis n-c'tuin, eij;Iit days befon-. 'die 
finder rniild just touch the end, and “ it was s<» firmly lixed, aiul so poor a liold could lie olitaincd, 
that it yielded not in the slij;htcst dejirce to any traction which could be ai)plied.'’ .After the 
ahilnrninal wall had lieen incised on the left side, the peji could be f(‘lt quite, distinctly in the 
<i<^scendinj.j colon. It could not be pushed down, so the wall of the ^iit was incised. It was 
then possible to withdraw the foreifjn body, which was 4 iiielu's louj; and t} inches in* ilianieter 
at the base. The intestinal wound was closed by jobert's method. The i)owels acted on the 
fifth day ; the wound had healed at the end of six weeks. Two \ears later the man was in 
perfect health.” — .SVc Poru.r.T, Traite des enrf's Hran^ers^ p. 337. 
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The anal region was occupied by an enormous mushroom-shaped 
mass, blackish in colour, nodulated in its central portion, and surrounded 
by a thick circular ridge ; the most centrally situated nodules were greyish, 
prominent, and covered by a putrid and extremely Itetid layer ; on 
separating them — a procedure whicli was effected with considerable 
difliculty and great increase of the patient’s sufferings— the narrow orifice 
of the anus was seen between them ; when an atiem])t was made to pass 
the little finger into the orifice, it met with an invincible resistance, a 
circular constriction wliicli arrested its |)rogress at once. 

Internal hemorrhoids, prolapsed en masse and stranpdated by tlie 
contracted s{)hincter ani. Such was the diagnosis. W'hat was to be done } 
Undoubtedly, rest in bed, the application of large moist dressings, 
and tlie administration of o])ium, sometimes suffice to relieve the acute 

symptoms ; but in the case in ques- 
tion the situation was too urgent ; 
the patient had suffered too much 
and for too long a time ; gangrene 
and secondary complications were 
loo prol)able to allow of any delay. 

There remains still a “ heroic ” 
method of relie\'ing the pain and 
the strangulation : that is anal 
dilatation. 

Have the patient carefully 
anjestheti/.ed ; cleanse tlie anal 
region, the protruding mass, and 
all its folds. Then pass one of 
your thumbs, well lubricated, gently 
into the anus ; introduce the other 
thumb ; push both as high up as 
])ossible, well above the ring of the 
sphincter, which can be plainly felt 
on either side. Then, only when the two dilating thumbs are in gt^xl 
position, begin the stretching of the s])hincter [Fig. 104). 

Do not attempt to effect it by a single forcible movement, as if trying 
to break down a rigid obstacle ; it is the resistance of a living, spasmodically 
contracted muscle that has to be overcome. Therefore work steadilx', 
without jerks, with a continuous movement, gradually approximating 
vour thumbs to your other fingers, which are applied over, and take their 
points of support from, the ischial tuberosities on either side. 

Do not be satisfied with simply dilating transversely, but stretch the 



1 04. - Anal (lihitatit)ii in a case of straniin- 
lateil hir-inorrlnjids. Position of llie hands, liilro- 
dnetion of the thuinhs. 


^ In Fie:. 1(4, which is rciirodiiccd from a photograj)!!, the |)ati(!ut is Jyiii^ on the abdomen 
with the legs hanging over llu* edge of the bed. It is ;m unusual positicui and one which has 
little to recommend it : as a rule the patient ought to be placed in the lithotomy position, with 
the thighs well flexed and the buttocks raised, or on the side, with the upper thigh flexed and 
the lower thigh exfended. 
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spliincter all round its circumference, and continue tlie process until all 
resistance lias disappeared and the orifice remains gaping;. 

It is important to know how to effect anal dilatation with the thumbs ; 
it will be properly done if tlie instructions just ^fiveri are followed, and if it 
is recognized that the procedure does not consist in a rapid, forcible 
'movement, but in slow, steady, and complete stretching. 

If Trelat’s sy)eculum or a dilator is used, the same metliod of slow, 
steady dilatation, acting all round the anus, must be followed ; this alone 
will give the maximum benefits with the minimum of risks. 


IRREDUCIBLE OR STRANGULATED RECTAL PROLAPSE. 

Let us in the first place illustrate this condition by two examples. 

('ask i 2. -A man. 33 years of age, was bronghl into my hos]>ilal service with 
the enormous mass represented in /-Vif. 103 jn'otrnding in ilii' anal region, hor 
se\‘eral N'ears the bowel had come down every time he went to stool, and consider- 
able difficulty had been ex]xn*ieneed in replacing it : on three occasions the ])rolapse 



/‘X’. Stranpulatoil rectal prolapse. 


had been temporarily irreducible, and had only yielded at the end of twenty-lour 
or thirty-six hours and after repeated attempts, 'fhis time the accident had 
occurred on the previous evening, and the mass was larger than it had over 
been. All attempts at reduction had been unsuccessful, l^rotniding from 
the anus there was a cylindrical mass as large as two fists, smooth and tense 
in its central part, and marked by transverse folds at the liase. It was of a 
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dark red colour, dense, almost liard in consistence, jiarticularly in its posterior 
portion, and was moderately curved backwards : at its a])ex there was the 
orilice of the intestine, and its base was encircled by a shallow groove wliich 
separated it from the anus. 

In my turn, 1 set myself to try to reduce it. The patient having been 
placed in the genu -pectoral position and the whole surface of the mass freely 
covered with vaseline. I applied steady pressure to it as a wliole with the idea 
of reducing its volume ; then 1 tried, slowly and methodically, to return the 
central portion. I failed absolutely : the protrusion felt like a solid nia.ss, 
which did not yield in the slightest to my efforts. 

However, 1 thouglit it jiossible to wait till the following day before attempt- 
ing anything further ; the patient was ]nit to bed on his side, and the prolapse 
was enveloped with moist compresses. Next day, the irreducibility remained 
as before : but the congested, dusky, lustreless surface of the protrusion 
indicated the need for immediate action. I resected the prolapse by Mickulicz’ 
method .as follows : an anterior transverse incision down to the peritoneum, 
which was found empty and was at once closed by a scries of catgut sutures : 
the internal layer was divided and the two mucous edges united. 1'he anterior 
portion of the mass being thus detached. I proceeded to deal with the posterior 
portion in a similar manner ; section of the external iayer. section of a thick 
mass of fatty tissue rejiresenting the meso-rectum ami containing many vessels, 
which were caught and tied : section of the inner layer and suturi* of tlie two 
cut edges, 'fhere only remained then a circular line of suture, which reduced 
i t .sel f spo n t an eon s ly . 

An irreducible prolapse tends to become gangrenous very 
rapidly, and resection is tlien necessary, often under very serious conditions. 

Case i p — A woman, 23 years of age. was admitted to the Ifeanjon 1 losjJilal 
on June 8tli. 1907. with an irredueible and gangrenous rectal prolajise of eight 
days’ .standing. The mass was of a brownisJi colour. marl)le(l with greenish 
patches and extremely ffutid. The general symptoms were very alarming : 
fever, rapid and feeble pulse, dyspnaxi. vomiting, almost continuous, of greenish 
material, very acute pain, pale and pim:lie(l face. Keseclion was performed 
forthwith ; the ])rola[)sc was divided into two ])ortions. which wc'ic cut away 
one after the other, the cut edges being united step l)y stej) as the resection 
advanced. In front the peritoneal cul-de-sac was found empty, as in the previous 
case, and about a tablespoonful of blackisli lalid fluid csca])ed from it ; the 
serous membrane was greenish and apparently gangrenous to a height of about 
an inch. 'Fhc two layers were united above the level of the necrotic zone in 
the manner indicated above. 

This extensive resection was followed by a rapid disappearance of the 
toxic symptoms ; healing took place without any complications, and the patient 
left hospital on the i6th June. 

The two cases just quoted were examples of compkle prolapse ; mucous 
prolapse, which is comparativeh' common in infancy and old age, may 
also be irreducible or strangulated; reduction is as a general rule more 
simple, «ind the prognosis is always less grave. 

In dealing with a prolapse, whatever tlic variety may be, which is 
tending to become strangulated, the correct line of treatment is as follows : — ■ 

I. The Prolapse has been down for a relatively Short Time 
it is more or less Congested and CEdematous, but is not yet 
Gangrenous. — Reduce it, or at any rate begin with methodical attempts 
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at reduction, if the patient is a child, have him held up before you or 
hold him yourself l)etween your knees, head downwards ; if an adult. ha\’e 
him f)laced in the genu-pectoral j)Osition, with the thiglis well separated, 
(ieneral aiicxsthesia will often be useful, and then the patient must be 
j)laced on the side ; but care must always be taken to ha\’e the pelvis raised 
•as high as j)ossible. 

After luu'ing lul)ricated it and also the surrounding area with \'aseline. 
the ])rolapsus is covered witli a large com])ress, and the atteni])t at reduction 
is l)egun by the exercise of gentle, steady, concentric |)ressure with l)oth 
hands, then longitudinal pressure from ai)ex to base, o\'er the wliole of the 
|)rotrudiTig mass. Do not seek to reduce the mass at once ; try to em])t\’ 



Keilncliiui oi a nvt;il prolai)'^^’. 


it, to com|)ress it ; wlien it has been softened and reduced in size by 
systematic pressure, an attemj)t may be made to reduce it. D> cllecl this 
tile pressure must be applied to the centre of tlie apex in a direction Irom 
below u])wards ; it is the “ liead ” of the prolapse wliich ought to be 
returned first, and will draw the rest behind it. Place a thumb on either 
side of the cential orilice, while the separated fingers ol your two hands 
rest against the margins of tlie anus and |)ush directly in the axis ol tlie 
mass : as soon as the rectal wall begins to yield under the ])ressure, continue 
the movement, changing the position of the tluimbs as bit by bit the outer 
layer slips back through tlie orifice {fig. io6). 
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The manipulations must always be coiuluctecl gently, cautiously, and 
patiently ; the (vdematous and infiltrated rectal walls are often very 
frial)le ; they may l)e fissured or torn, or stripped of mucous membrane, by 

the slightest rough- 
ness ; and in any 
case reduction is 
not a matter of 
force, but of con- 
tinuous, [irolonged, 
and well-directed 
|)ressure. 

If, after ten or 
lifteen m i n ii t e s ’ 
metliodical work, 
no positive result 
lias been obtained, 
if the jirolapsed 
mass has not hv- 
come softer, if it 
has not yielded even 
a little, it will be 
advisable to desist. 
When the irrcducibility is still quite recent, and tlicre are no signs of 
im|)ending gangrene, the situation does not demand an immediate dticision. 
Still, it must be recognized that nothing is to lie gained by w'aiting. 
Apart from some 
cases of mucous 
])rolapse,thc factors 
which cause the 
irreducibility will 
undergo no favour- 
able change during 
the following hours : 
indeed, no matter 
wdiat is done, the 
congestion will in- 
crease, the prolapse 
will become thicker, 
and more and more 
altered, and finally 
it will be compul- 
sory to take the 
only rational course, 
resection. 



h'h. iiiS. Resectiun of a rtdal prohipsi*. iinl strj) : Sic'lioti of 
the antorior senii-circunifcrcncc ; Hinting the cut of the outer aiul 
inner lulus. («) Outer tube. (/») Continiunis suture of the two peritoneal 
layers, (t) Inner tube. {(D Rectal cavity, (c') Peritoneal ctnit. ih') 
Muscular eewt. (a') Mucou.s coat. 
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107. Resection of a rectal prolapse. (Mickulicz* met hod.) 
ist step : Section of the anterior semi •circumference of the outer tube ; 
ctaitiuuous suture of tlu: two peritoneal layers, closing the peritoneal 
cavity. (««') Mueos;i. (/») Continuous suture uniting the serous surfaces 
of the outer and inner tubes. 


2. Reduction is impossible, and the Prolapse is showing signs 
of Gangrene or is already Gangrenous.- In any of these conditions, 
the prolapse must be removed like a tumour. In the case of a mucous 
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prolapse, c\cisi')n is a comparatively simple matter. The protrusion is 
seized with two force{)s, and then split longitudinally in the middle line 

in front and behind; r " : • • • • 

around the base of 
the left portion from 

before backwards, the ^ 

cut mucous edges being ^ 

united as the incision 

advances ; the right half a 

is cut away, and the 
edges sutured in the 
same manner. 

Operation is more ' ' ^ 

dilficult in a case of a 

complete prolapse ; the - 

necessity of first open- ' ':T0= 

ing the anterior jieri- ‘ ’ 

toneal cul - de - sac. of ■_ 

reducing the contents. 
if any, of the sac, and 

of (losing tile pciito- kh).— R rst-Ction of .1 n-ctal prohipsi'. '^rd stq) : Section 

IH'Uni detf^rmilKN the scmi-circuinfcTcnce : section of the niesorcctuni ; 

’ ' . ’ liuatnres. (a) The i»n»la|)sc turned forwards. |/»i Inner tubi-. 

techni(]ue ol the re- tci section of the mesorectnm. («') Outer tube. 

section. 

()))en tlie peritoneum at once. The ])ro]apse i.)eing stretcliod and 
made faut by two traction forcejis fixed to its apex, make a transverse 
incision across the anterior half of its circumference close to the liasc : 
(:li\ ide the wall of the outer lulie carefully, layer l)y lay(‘r mucosa, muscular 

coat, and serous coat 

, /a lifting u}) the inner coat 

# with the dissecting foi' 

/^/ ceps before incising it. 

Ifecause under it may be 
X found a loop of intestine. 

5 As soon as the serous 

coat of the bowel has 
yf; lieen divided, a narrow, 

;<' > smooth - walled spac'e 

, i/ ' conu's into view, (wtend* 

■- -r..' ' ing to a variable distance 

. ei tiler side, in other 

/'ii;, IK'. Ktseolitui Ilf a rectal ijrolat^sc. .jlh step: Cnitin^ WOlds, the ailtClioi pcil- 

tho two iiostcrinr cut nlKis. (<i) The two anterior cut cd^cs. I /U. coo k’/, 

sutured. {h\ Inner tube. ic) The meso-rectuin. divide<l and lOIKal ( U1 - (It - Silt.. I\( - 

hftated. Pi) Outer tube. intcstilie 01' 

omentum which may be 

contained in the sac, and, before going farther, ebse the jieritoneum by 
uniting the two serous layers by a continuous suture of fine catgut 
introduced from left to right with a curved needle (i'/t;. 107) or the two 
von. II. 


/'ii;, I K'. Kcseotitni of a rectal i)rolat)Sc. .jth step : rnitin^ 
the two iiostcrinr cut ed^is. (<i) The two anterior cut i-djics. 
sutured, {h) Inner tulx*. (e) The meso-rectuin. divide<l and 
liRsited. id) Outer tube. 
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layers may be united by a series of U-sutures. Remember that tlie 
cul-de-sac is crescentic in shape, and that tlie horns extend laterally ; 
therefore extend the incision and the occludini* suture to its limits. 

Once the peritoneal ca\ity is shut off, but not before, the inner tube 
of tlie prolapse will be incised serous coat, muscular coat, mucous 
membrane — till the lumen of the intestine is reached : the two cut edges 
of the outer and inner tubes will be at once carefully united by interru])ted 
sutures, or better, by a continuous suture whicli, while giving accurate 
adjustment, also insures hfemoslasis (f/g. io8). Now have the ])rola|)se 
drawn for\vards, and incise the posterior semi-circumference of the outer 
tube : underneath, it is not i)eritoneum which will be found, but a layer 
of fatty tissue, often thick and dense, which represents the central })orlion 
of the mesorectum ; in this (rdematous fat there is a considerable number 

of vessels ; secure them 
witli pressure forcei)s as 
tliey are divided, and 
continue the incision 
down to the outer wall 
of the inner tube 
lop). Cut this in its 
turn, and then the entire 
|>rolapse will be live, 
('arefully ligate the ves- 
sels in the mesorectum, 
and, after hax ing made 
sure that all bleeding is 
checked, proceed to the 
j)osterior half of the 
suture. As before, the 
two cut walls must be api)roxiinated as accurately as possil)le (/'/g. no). 
There is then only a single circular line of suture iii), whicli reduces 
itself s])ontaneously and ascends to a little distance above the anus. 

Another, and more e\])editious method, has l)een recommended by 
Segond and Nelaton, by means of which the time the peritoneum remains 
open is reduced to a minimum, and it is therefore suitable for dealing with 
cases in which the prola])se is gangrenous, with the reservation, liowexer, 
that it has been made certain, b\' palpation of the anterior porti(m of the 
prolapse, that the peritoneal cul-de-sac is empty. Two long clamps are 
placed longitudinally on the prolaj>se, which is then cut between them, so 
as to divide it into anterior and jiosterior halves. Another clamp is 
then applied transversely to the l)ase of eacli half. The halves are then cut 
away one after the other, and bit by bit, the suture following each stei) of 
the section, and the clamps being shifted outwards as the work proceeds. 
Haemorrhage is thus reduced to a minimum, and, as the jieritoneum is 
closed as soon as it is opened, it is protected from the risk of infection.* 

' These operations have their place here only as urgent procedures ; we must simply add. 
that after such e.xtensive e.xcisions the anus often remains patuhnis, and a subsequent 
recto*perineorrhaphy is usually necc'ssary to correct the inliniiity. 



F'i^. III. — Kosi'ction of a mHal prolai)se. The operation 
eoinplctcd : circular line of suture which is utxnjl to be rctliiccd. 
(A) Continuous suture. (B) Kectal cavity. 
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ABSCESSES OF THE ANUS AND RECTUM. 


\ cry little need be said about the entail suhmitcous abscesses, which 
arc often of phlebitic origin ; they must be ()])ened early and freely, 
that is all; a good’ many fistuL'e would be prevented if this rule were 
strictly followed. 


The same ])rinciple is applicable to the treatment of the large 
marginal abscesses, ischiorectal abscesses, and the deep abscesses 
in the upper pelvi-rectal space. 

A subcutaneo-mucous abscess at the anal margin ought to he 
opened in the same way as a listula is incised. The incision must extend 
the full length of the 
mucous separation, right 

to tlie l)ottom of the V V- K;. V - 

ii})per })rolongation of 
the cavity, at whatever 
height above the aims it 
may lie : this is the essen- 
tial romlition for healing 
without the formation of 
a listula. 'I'he incision 
involves only the skin 
and Hie mucous mem- 
brane ;• the sphincter lies 
external to tlie abscess, 

.which has developed al- 
together to the inner side. 

Open the aliscess 
near its oiit(‘r boi'der b\^ 

a touch with the point of the knife (/^Vg. T12) ; sli]) a grooved director 
intr) (he oiiening, and carry it upwards and inwards to the u|)i)er limit 
of the cavity ; with a sharp thrust make its li|) perforate the inner 
wall and emerge from the anus, and then divide the o\-erlying cutaneo- 
imicous bridge (/w'g. 113). 





Incision of :i inarj'inal of the anus, ist step ; 

Puncture of liie abscess, c.vtiTtially. 


\\ hen the abscess extends high uj), care must be taken to retract the 
opposite wall of tlie rectum as much as possible, and with the index linger 
in the bowel to guide the tip of the director to the e.xtreme up|)er limit 
of tlie abscess cavitv: right at the top of the cavity, and there only, should 
tlie instrument perforate the mucous membrane. Once the incision has 
been properly made, it onlv remains to cleanse the suppurating cavity and, 
with a snip of the scissors, to excise the thinned, congested mucous edges, 
so transforming the cavity into a flat raw surface, in which condition it 
should be kept while it heals by granulation. A strij) of gauze should be 
introduced to the extreme limit oi' the raw surface, and renewed regularly 
till cicatrization is complete, for the sole purpose of insuring healing from 
the bottom. 
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The situation is more difficult in the case of a large abscess in the 
ischiorectal fossa. 

\Mien a thick, tense painful swelling is found filling all the space between 
the ischium and the anus, and even encroaching on the buttock and tlic 
perineum, and feeling like a hard, solid mass, do not wait for definite 
fluctuation ; the lancinating pain, the fever, the ischiorectal induration, 
the rounded swelling, sometimes covered with reddened and a'dematous 
skin, arc sufficient indications of the presence of i)us. Incise it ; any delay 
will simjAy result in further extension in the deej^er planes, and wider 
separation of the rectal wall. 

Make an incision, anfeyo-poslcrior. or slightly oblique from in front, 
backwards and outwards, at a linger s breadth from the anus, over tlie 
summit of the swelling : make a very long incisif)n--^^ to 4 in. in length - 

and cut down boldlv 



through the skin and the 
other tissues to tlie centre 
of the mass ; tliere is a 
good deal of bleeding 
from the sides of the large 
incision, but it ceases 
s})ontaneosuly without 
causing any trouble ; il 
alone, one may. howev er, 
employ the thenno-cau- 
tery. which is si)ecially 
indicated in the case of 


I'tg, 11.3. -Incision of a inarKinal :ibs?ccss of tlic amis iiiil 
step : The Rroovnl director underlies the whole infcro-inlcrual 
wall and enieri;cs on the in neons surface. .Section of the entaiieo- 
mucous brid^'e. 


gangrenous abscess. 

The brownisli, lior- 
ribly feetid jnis escajies, 
mixed sometimes witli 


putrefying debris : cleanse the cavity liy free irrigation, then examine it 
carefully with eye and finger, and make sure tliat no ])us continues to 


flow from the roof of the space through an opening in the levator ani. 


Examine also the rectal wall ; break down any septa, and thus convert 


the cavity into a large conical space with its base superficial, and in it 
place a large drainage tube and a strip of liglitly-packed gauze. 

Pararectal incision j)erformed in this manner will result in rapid and 
complete healing, in cases of abscess of moderate size, strictly limited to 


the ischiorectal tossa, with the double reservation, however, [a) that it is 


made early and is very larfie. and (h) that healing is carefully walclicd and 
controlled, and takes jflace from the bcjttom ol the cavity. 


It is a different matter, however, when operation has been delayed, 
and the abscess has stripped up the rectal wall and can be felt bulging into 
the rectum, close under the mucous meml)rane ; or when i)us has already 
been discharged by the anus. 

In such circumstances a fistula, if not already present, is inevitable, 
and perfect healing can only be obtained by incising the anal sphincter 


and the lower part of the rectal wall. 
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Puncture tlie abscess over the ischiorectal (ossa with the. scalpel, and 
tlirough[thc o])ening i)ass a strong grooved director from without inwards 

and from below uj^wards 
to the su})ero-intornal limit 
. abscess cavity close 

rectal wall; push 
director 

through the rectal wall and 
‘.'IlM, .Mr' lu'ing it out at tlie anus, 

and tlien divide tlio thick 
wall of tissue with the 
- thermo-cautery. Tlieopen- 

' -A ing will st)metimes be of 




\ /wf/ ■ Alfe y ^ of 

X - bottom towards 

the surface. It may be 
hi;:. III. IiiL‘i>i()ii (*r a aiuililc isi'hi(»rt*ctal almss months bctoiC lieuliug is 

diorst-slKK' iihsivssi. (A) ischionrtal incUiim. (B) Hio 

Cornspoiulinj' iiidsion <iii tlu' lift side. (C) Drainam* luhr cuiii|JiviL , IHU UK liLL 

l)as>iii.i' frorii om> ojx'iiiny to the otliiT, I.H'liiiid the Jiiius. [)ninar\' Opeuitlg 11]). wllilc 

('lilting short the advance 
of the sup|)uration, has the great additional achantage of hastening 
jierrnaueut liealing liy ])re\’(mting the formation of a fistula. 

A.gain. it may bi' that the supjiuration has invaded both ischiorectal 
foss.T and tlie inter\’ening ano-coccvg('al space, so forming a large horse- 
shoe abscess i)ehind and 
on either side of the 


anus : two lateral in- 
cisions should then be 
made, and a large drain- 
age tube passed from 
one to the other in front 
of the coccyx 114) ; 
or if the retro - anal 
separation is very ex- 
tensi\e, the lateral in- 
cisions should be united 
l)y a cur\'ed posterior 
one. 

In the case of a deep 
abscess in the upper 
pelvi-rectal space, an 
early diagnosis is often 
difficult. The external 



Fiji. 1 15 - I«Osioii of :iu absirsi in the upper pdvi- 
rcetal spaa'. (A) Uevator atii, stretched by the aV)secss. (B) 
Anus. (C) Border of the .nhiteiis inaxitnus. (D) Ischial 
tuberosity. 


examination gives no information ; but on rectal cxjiloration it is possible 
to feel, at one side or other of the bowel, an infiltrated area, thick and 
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tender, or sometimes even doubtfnlly fluctuating ; tlie fever and the 
general symptoms will allow no doubt as to the nature of the swelling. 

It is of the utmost importance to open these deep-seated accumulations 
at the earliest possible lime, because they tend to s])read into the pelvis 
on the one hand, and on tlic other to become the origin of listulous tracks 
which are extremely diflicult to cure. 

Tliey must therefore l)e sought for in good lime, tlirough a large antero- 
posterior ischiorectal incision, whicli must be steadily dec])ened from 
before backwards, layer by layer, through the le\'ator ani. till the pus is 
reached (f ig. 115), or by means of a median ano-coccygeal incision which, 
by opening up the recto-rectal cellular tissue, will provide access to the 
levator and to the collection of pus lodged above it. 
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THE URGENT INDICATIONS IN STRANGULATED 

HERNIA. 

When a lieniia becomes irredurihle, tense and painiul, when it is 
roTiiplieated by vomiting and obstruction of the bowels, there is 
evidence that it is strangidated. tliat the danger is imminent, and that 
tlie need for re-establisliing tlie permeability of the intestine is urgent. 

Do not seek further information, nor wait until the clinical i>icture is 
complete in all its details ; the hernia cannot be reduced and the patient 
vomits : that is (juite enough to demand immediate operation. It is 
greatly to be desiied that faxal vomiting should be excluded from tlie list 
of svmi)loms of strangulated hernia ; hecal vomiting is not a symptom 
which Mioiild e\'er lie seen ; it is sim])ly a feature of the closing stages of 
a neglected case, an indication of an almost ho])eless |)rc)gnosis. 

Xor should tliere be an\' hesitation l)ecause obstruction may at lirst 
ap])ear to be incom|)lete. because the patient still passes some flatus, 
although the hernia is ([uite definitely irreducible and painful ; in such 
circumstances remember the ])ossibility of lateral straiv^nlaiwn and the 
rapid gangrene which so frecjuently results from it. A large hernia, 
umbilical for example, has been ])artially irreducible ; it becomes absolutely 
SO; and tense and i)ainlul ; nausea and \'omiting sui)er\ene, although 
])ossibly the passage of faeces and gas is not at lirst arrested. Disregard 
the old theories of hernial obstruction or inllammation ; in such conditions 
the indication for o])eration is, if 1 may say so, e\'en more urgent than in 
a typical case of strangulation. (See rMiULic.XL Hkknia.) 

Isiowadays, however, the (juestion is definitely decided ; ex])erience 
has produced settled o])inions ; and it is no longer a question of discussing 
the indications for o])eiation in strangulated or pseudo-strangulated 
hernias : it is how best to render operation more widely and 
surely practicable in any surroundings. 

Further, the conception of hernial strangulation as a purely mechanical 
l)r()cess, which has obtained acceptance for so long, lias still too great an 
influence on the treatment of these cases. 

There is too great a tendency to consider tlie strangulation as a purely 
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physical condition ; attention is therefore directed only to the mechanical 
constriction and compression exercised on tlie loop of bowel, and jxjr- 
foration or ,i,^angrene are looked u])on as the threat dangers. The 
doctrine of taxis and its apjdicalions has l)een founded on these ideas. 
In the past, attempts lia\’C lieen made to determine the average duration 
of the re.sistance of the intestinal wall in the dinerent varieties of hernia, 
and it would he said that in such a case up to tlie thirty-sixth liour, in 
anotlier up to the second or tlie third day, the chances of the bowel being 
still intact were good, and that taxis might therefore be applied. 

The modern idea, however, the idea which should always com])cl us 
to immediate action, is different. It is not the mechanical lesion, under the 
constriction of the ring, which is specially to Vie feared and which must be 
yilaced first amongst the reasons for operating at once ; it is septic 
intoxication, stercoraemia. 

As soon as the fa'cal circulation ceases in the stiangulated, obstructed, 
or paralysed loop, whatever the mechanism may lie. absorption begins and 
the patient passes under the influence of jirogressive intoxication And 
in advance we are unable tn estimate the virulence of the poison, livory 
hour of delay aggravates this general condition, which is more scuious 
than the mcclianical lesions of the intestine, and which may later suflice 
to compromise the result of a jicrfectly simple Init too long delayer! 
o|)eration. 

Often in urgent hospital practice I liave operated on strangulated 
hernias dating from four, live, six, sometimes even eight days prex iously, and 
complicated by all the signs of toxiemia. One might (|uite naliirally lia\e 
expected to And serious intestinal lesions ; not so. however : the strangu- 
lation had not been wry tight, tliere was no gangrene ; the operation was 
simple, and coniy)lete(l in very little time. Init the patient succuinlied a few 
hours later to stercoraemic poisoning, too dee]) and of too long duration 
to be checked by herniotomy in exlrernis. 

For that reason, — l)ecause 1 have been the witness of such disasters, 
and because, on the other liand, I have cured a considerable nutnl)er of 
strangulated liernias by early and a|)pro])riate o})eration, 1 1 k) 1(1 tliat 
immediate intervention is the invariable rule in all cases and in all 
forms. 

.And what intervention ? Hcniioiomy. 

I can remember the last years of the period wlien taxis was the ('lassical 
and normal treatment, and oj)cn ojicration was the last resource, only 
undertaken when all other measures had failed ; for thirty-six or forty-eight 
hours I have seen attemi)ts at manual reduction re]>eated again and again ; 
1 have seen Alaisonneuve’s indiarubber bandage or the shot bag apj)lied ; 
large so-called inflamed hernias treated by ice and o})ium ; and then, when 
everything had failed, when the patient was exhausted, collapsed, and 
practically dying, the sac opened at last. I cannot remember a single case 
of recovery after these late oi)erations ; in those days strangulated hernia 
well deserved the sinister reputation which it had acquired. 

At the present day, however, the rule of practice should be reversed ; 
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taxis ought to be only a quite exceptional inetliocl of treatment, and is in 
rny oj)inion indicated only in very unusual circumstances. 

The proj)er rule is this : every strangulated hernia ought to be 
operated on at once ; and every endeavour should be made to a])i:>ly the 
rule as widely as |)()ssiblc. There is no need to waste time in comparing 
the relative advantages of herniotomy and taxis, or in defining llieir 
ai)plicatioTis : learn to perform herniotomy properly and operate 
at once wlien the need arises, and the ])r()l)lein of strangulated hernia 
will become quite simple. 

Personally, my attitude has long since been settled ; I ha\'e seen and 
treated some hundreds of strangulated hernias : I ha\ e onl\' employed 
taxis on three occasions in recent strangulations : once in a verv old man. 
and twice under conditions of time and place which were most unsuitable 
f()]- immediate operation. 

P>ut, in urgent surgery it is necessary al^o\'e all to refrain fif)m laying 
down absolute rules : due consideration must be given to the circumstances ; 
it cannot be denied that the prol)lem as it presents itself to an isolated 
])ractitioncr is quite dilTerent from that which arises in a hospital town. 
Still, 1 am one of those who Hunk that every ))rac.titioner ought to be al)le 
to perform a herniotomy, and that with due care and an earnest desire, to 
do the best for tlie patient, the ojxuation can be done anywliere. 

While reserving a fu'ld for the aj)plication of taxis in some sj^ecial 

conditions, the resixuisibility which is assumed in applying it must not 

he forgotten ; and in our oj)inion manual reduction can only l)e legiti- 
mately •attempted in the following conditions: — 

1. The surgeon has been called a'illiin ii fcic lumrs of the ousel of 

symplows, the hernia is of moderate size. Ihe ncek is fairly leide. and llie 

abdominal reaelions are not slrojo^ly marked. If he is alone, and il the 

|)atient is stronglv averse to ojicration, it will l)e permissilde to try the 
effect of a hot bath followed by moderate taxis, witli two reservations, 
liowever : that herniotomy shall be performed forthwith if taxis 
fails, ami. that a radical cure shall be undertaken as soon as con- 
veniently possible if taxis succeeds, 

A short, methodical apjdication of taxis to an early case is scarcely 
dangerous ; what is dangerous is taxis at a late stage, prolonged taxis, and 
repeated attenn)ts delerred to the next day. or the evening, or some hours 
later, and which becomes more and more dangerous and less likely tt) 
}uoduce any benefit. Manual reduction of a recent hernia is only justifiable 
when everything is ready for immediate operation should no success be 
obtained within a few minutes. 

2. The patient is i^ery old. perhaps eachectic, a bad subject for operation ; 
the hernia is of old standing, and has on previous occasions gixen rise to 
trouble of the same kind, and has tliis time only been irreducible lor a lew 
hours. 

Here again, a hot bath and taxis will be indicated ; but il tliey fail, 
then, notwithstanding the age and general condition oi the patient, the 
rule of immediate operation holds good, m(.)rc decidedly e\'en than in simpler 
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conditions, because in these patients toxaMiiia advances with sucli rapidity, 
and is so dangerous, that a delay of a few hours with an old man who might 
in tlic initial stages have borne an operation perfectly well, may involve 
operating under almost hopeless conditions. 

Further, e\’en within these limited indications, taxis, to be innocuous, 
must conform to certain rules ; and above all, it must be short and must 
be methodical. 

Give chloroform or ether, if the taxis is to be efficacious and harmless, 
or at least, if there are no grave, contra-indications, give a liypodermic 
injection of morphia at the level of the neck of the hernia ; place the ]iatient 
in a proper position, and do not determine beforehand that the hernia must 
be reduced, but rather that the attempt at reduction shall be made, and 
it success does not follow a fair trial, then operation must be undertaken 
at once. Taxis does not consist in pushing the contents of the sac en 
masse through the ring ; it must l.)e recognized no one who has opened 
the sac of a strangulated hernia will deny the trutli of this that the 
herniated intestine, in the condition in which it lies in the sac, can never 
be returned directly to the abdomen bv anv reasonable jiressure : it must 
first of all be emptied, at least partially, and the only object of the 
first and imjiorlant step in the performance of taxis is the evacuation 
of the contents of the bowel.* 

If dealing with an inguinal hernia, have the pelvis raised and the thighs 
flexed and separated ; tlien grasp the swelling as fully as possil)le with the 
right hand, the lingers on one side of it, tlie tliuml) on the other, while the 
fingers and thumb of the left hand are placed on guard over the ring ; no 
pressure Irom below upwards, no pushing towards the abdomen, must be 
exercised at first ; compress the “ body of the hernia, widely, gently, 
and steadily in its whole circumference. 

If all around nothing is obtained but the sensation of a thick, comjiact 
mass, crciiitating a little, which is given bv omentnin, carry the fingers 
a little higher, not far from the neck, and, as before, endeaxoiir to exert 
circular compression ; it often happens that the herniated loop of intestine 
which is to be emjitied and reduced is envelo])ed in a thick omental covei iiig 
wliich fills the whole of the lower portion c)f the sac. and if the fingers are 
applied too low down, it is omentum alone wliich they will com])ress. After 
a very little time, within one or two minutes, it is })ossil)le to feel if the 
attcm])t at em|)tying the intestine is going to be successful ; tlie resistance 
is less uniform, the tension is a little less ; continue the compression, always 
over as wide an area of the hernia as possible and always without 
roughness ; it is on the conlinuity of the effort rather than on its force Unit 
the result depends. 

As soon as evacuation has been started and a little of the intestinal 
contents has flowed liack into the abdomen, usually with a gurgling noise, 
success is almost assured ; it only remains to complete the emptying and 
then to reduce the empty and coila|)sed looy). 

It is in the latter stej) only that the contents of the sac are ))ressed 
upwards from below, always by lateral pressure, never by pressure 
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on the bottom of the hernia, while the fingers ot the left hand. ])laced 
over the neck, compel the successive segments of the intestine to pass 
regularly through the opening, without doubling on themselves, or oxer- 
lapping and so closing tlie channel. 

As soon as the intestine has passed back through the inguinal canal, 
a fresh effort is required to reduce the omentum, and if the mass is large 
and thickened, fused into a comi)act lump or adherent, it is certainly much 
better to renounce complete reduction rather than run the risk of lacerations 
and hicmorrhage, which are the more serious in that they are at first 
un|)erceivcd. 

b'emoral and umbilical hcrni:e are less well atlajited for methodical 
la.xis : hut here again, the evacuation of the contents of the bowel 
must be the first sle}), and reduction jn^oper the second. 

The hernial swelling must first of all be compressed mc(h(KlicaIly 
over its whole perijdieiy ; direct pressure should ne\er be a})plied to the 
fundus. Fairlj' often, in small hernias, after a lew minutes' compression, 
the intestine will be felt suddenly to slip away undei- the lingers ; not 
uncommonly, when the sac is en\'eloi)ed in fat or lined with adherent 
omentum, a (|uite eyident thickening will persist and give rise to doiiids as 
to the comjileteness of reduction.’ 

W'c cann(.)t just now mention the mishaps which may be associated 
with taxis, but we shall consider them later on wlien dealing with llie 
opcrati\,e measures which they may render necessary. [Sec Hkkni.-x 
CO.MI’I.IC.VrKI) OK .-XI.TF.KKI) MV I’KKVIOIS T.WIS.) 

To stun up : as a jueliminary measure or as a method of necessity, and 
if carried out with the lu'ccautions and in the manner which we have just 
described, ta.xis is in itself not dangerous, but it may become so by causing 
toss of lime. 


* IIiTt' l(’t US niriitioii iht^ curious inllufiict' s(»iuctiiiu*s (‘.xcrlt'd In' useites, particul.u'ly 
acutf* ascilt.'S, in tin* jirodurtioii of licrnial syinpl'>ius. ami llic uiic\|nct(*dly siiccc.sstul result 
wliicli often allends alxlomiiial paracentesis in such cases. .A man sonic sixty years of age 
wa.s luduf^lit int«) my hospital service with very delinite sijtns of a stran^ailated ri^ht inguinal 
hernia: he was voiiiitiipit, and had jiassed neillKM' fa'cal matter nor flatus for iwi.) tlays; the litTiiia 
was very larjic, very |iainful. tense ami smooth, contained a consideral.de ()uantilv of fluirl, 
and was c]uite irreducible : tlie abdtnneii was ^^n-atly cnlargetl and tpiite (‘vidently Jillcd with 
fr(*e fluid, whiclt had been ]u:esent for a l(*nf; time, but hatl increased considerably durin-j; the 
last few days. I adopted the jilan of flrst puncturinjt the alidomeii on tlie left siile, and withdrew 
aliout It) or II pints ttf clear, yellow fluid, after which, by penile l.ixis, 1 reducetl the hernia 
without trouble and emptied the sac of its solid and fluid content'^. Tin* palit'iit, who had for 
a loMf^ lime suffered with ascites duo to hepatic cirrhosis, hatl on several occasions diirini; 
temporary sudden increase in the ipiantity of fluid, seen his rupture become irreducible and 
painful ; but the symiittJins had never been so severe as to indicate actual straiif^ulation. 
Several similar rases have been published, and it is well t<‘ keep them in mind and, at any rate 
ill cases of stranp:ulaled hernia associated with very severe ascites, t«> aspirate the* abd<imen 
first of all, to relievo tension, and to determine if it may not be imssible e.isily t(» lelu've the 
C!>nditi(.)n by taxis. 

In (piitei yomift children, these i>seudo-slranRulations due to ])eritoneal serous effusions 
of indefmite orijtin, of sudden onset and short duration, are, as Lucas-Uhampioimiere has 
shown, not uncommon : he has also shown that by the method of iiiN'ersion, taking; thV child by 
th(‘ fe(d and holdinj» it for a few' minutes head tlown wards, the sac can easily be emptied and 
the hernia restore<l to the. abdomen ; in very young infants true sirangulaiiou is ran*, and this 
siiniflc procedure is always worthy a trial. 
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SIMPLE STRANGULATED INGUINAL HERNIA. 

Tilis is the typical case for the oiieration of herniotomy. Every 
step in an operation for strangulated licrnia ou^ht to be carried out under 
visual guidance; we no longer say: Open the sac cautiously in the scrotal 
jKirtion, introduce the linger for the piir|)ose of determining tlic i)osition 
and cliaracters of the neck, and along it insinuate a special prol)c-})ointed 
knife and divide the constriction withmit seeing it on tliis side or the 
other (upwards and outwards usually) to the depth of some small fraction 
of an inch. 

No : the division of the constricting ring is no longer made lilindly* 
with the linger as the only guide : the wall of the inguinal canal and the 
sac are freely incised, so Uuit evcrythi}v^ Unit is done may he seen, and at one 
stroke all tlie old discussions as to the exact nature of the constricting agent, 
all the special technicalities devised for the purj^ose of avoiding x'ascular 
dangers, arc relegated to a secondary position, and. what is oi even greater 
importance, tlie way is cleared for completing tlie operation of necessity 
bv a radical cure. 


THE OPERATION OF HERNIOTOMY. 

Let us jiresume that we have to deal with an ordinary inguinal 
hernia, containing intestine and omentum, recently strangulated 
and without any abnormality or complication. As a rule, the iiatient 
should be antesthclized witli ether or cliloroform. Local amesthesia, by 
means of cocaine or stovaine, is very valuable if the o{Kuator is alone, or 
if the patient is old and feeble ; after the operation area has l)ccn carefully 
prepared, 2 or 3 drachms of a i ]kt cent solution are injected along the 
line of the proposed incision. Tlie injections must be made into the 
thickness of the skin, endermically ; the appearance of a whitisli wheal will 
indicate that the solution ha.s been injected into tlie proper iilane ; another 
drachm of the solution is now injected into the subcutaneous tissue, and 
the syringe and solution are kojit at hand, to rcjieat the injections, it 
necessary, into the deej) tissues, the aponeurosis, and around the .sac. Tho 
whole region, scrotum and pubes, has been shaved, washed witli soap and 
water, bathed with s])irit, ether, and boiled salt solution ; do not forget 
to carefully cleanse the penis, the glans, and the prepuce. A piece of gauze 
is wrapped round the penis and secured by a pressure forceps, and the 
operation area is surrounded in the usual way with sterile towels. 

isi step , — Incision and Exposure of the Sac. -The Incision will 
follow the long axis of the hernial swelling ; it will be long, descending to 
the lowpr third of the scrotum (if dealing with a scrotal hernia), and, most 
important, its upper extremity must extend to beyond the middle 
of Poupart’s ligament. 
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The latter point is of the utmost importance if the constriction is to 
be relieved under the guidance of the eyes ; it is not the scrotal but 
the inguinal portion of the hernia which must be attacked first. 
Divide the skin and subciitaneons tissues witli long, steady cuts down 
to the white, fibrous surface of the external oblique aponeurosis, which 
constitutes the first rallying-point {Fv^. 116). In the siilx'utaneous fat 
collie vessels will be 
met witli — the super- 
licial epigastric and its 
branches, which cross 
I \)upart ’s ligament and 
run obliquely towards 
the umbilicus ; there 
are usually two, some- 
times three, small ves- 
sels, comiu’ising an 
artery and two veins, 
often of some size ; 
divide each of them 
between two forcei)S, 
or simply cut them 
and then catch tlie 
bleeding })()ints ; the 
whole stej) is perfectly 
siirqtle, and need cause 
no delay*. 

2 nd step . — Open- 
ing the Sac. The 

anon^'lirosis is e\- • e». Insiiunalhoniioloniy. ist ‘^Iq) : Irn'ision. fa) I-'orixps 

' ‘ to the subculaiu-ous vissds. (B/ Aponeurosis of llu- ixtinial 

posed, and below it, (o waii of iiu- sac. 

the outer surface of 

the sac -moR* or less tense, greyish or purple in colour — is visible. Incise 
the aponeurosis to the upper limit of the sac, cutting carefully the 
arching intercoliininar hlxes at the margin of the external ring {Fig. 117). 
With some dettness <»( hand the section can be quite well executed 
directly ; tiie two aponeurotic flaps are at once secured with forceps, and 
Iree access to the neck of the sac is secured. 

Ihe aponeurosis may also be incised, and perha])S more safely, in the 
following manner : witli the grooved director separate the outer pillar 
of the external ring which encircles and constricts the neck of the sac, sli]) 
the director below it, between it and the sac, and on the director di\'ide 
the aponeurosis with scissors out to the external angle of the cutaneous 
wound. 

If the hernial pedicle is much distended, and the aponeuro.sis too much 
stretched and too intimately fused with the wall of the sac to permit of it 
feeing incised separately, then the sac must first of all be opened in its scrotal 
portion, in the manner which we shall describe immediately ; a linger is 
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introduced through the opening and passed up to the neck, and on it as 
a guard the two layers, sac and aponeurosis, can be di\’ided with safety. 

Whether it is practised primarily, or after preliminary incision of the 
external oblique aponeurosis and of the iibrous tissues around the neck, 
the opening of the sac demands the utmost care ; the strangulated bowel 
often completelv fills the cavitv. and is in intimate contact with the 

serous coat ; sometimes it is 
adherent and very likely to 
be wounded, or at any rate 
lacerated, by the knife or 
the point of tlie scissors ; 
moreover, the sac wall is 
sometimes very thick, co\'ered 
with fat, and its deep layers 
may be blackish in colour 
and infiltrated. 

It has been said- and 
the statement is always worth 
repeating that so long as 
any doubt exists, it may 
be considered as certain 
that the sac has not been 
opened. Practically, how- 
ever, it would be a mistake 
to enlarge too much on the 
diriiculties of this stey), which 
can alway s be carried oil I 
satisfactorilv if projier care 
is exercised. 

It is a good plan to 
divide the outer layers of 
the sac on the grooved director, of course without atteiujiting to define 
exact anatomical planes. If preliminary section oi the aponeurosis has 
been i)ractiscd, slip the director from below upwards, under the outer 
fibrous layer, and cut it, rejicating the performance on the next layer. 
When nothing more can be picked up easily with the director, take the 
dissecting forceps and the scissors, raise \i\) a small (old of the sac wall 
with the forceps, make sure that the fold is free from the underlying 
structures, then open it with the points of the scissors held almost 
parallel to the surface of the sac (Fig. ii8). 

This step is always, in one’s earlier ojicrations, a source of some 
anxiety ; rest assured, however, that if the foregoing technique is closely 
followed there is no danger ; but it would be dangerous to attempt to 
incise the sac directly, perpendicularly to its surface, with a scalpel, which 
either cuts too deeply or not deep enough ; or again, to try to open 
the sac by thrusting the point of the scissors through tlie wall. It a 
fold is picked up and opened, parallel to the surface of the sac, there 
is no fear of doing any damage. 





y- iC. 1 1 7. - litTnidtoiiiy. istste])- Incision ot 

Ihc apuiKMirfK^is of tho oxtfrnal ol)li<iiU‘ ; exposure of Ihi* 

I A ) Snhcutiineous tissue. (B) .-\p(»ne»rosis (»t the external 
oliiifiue, ilivided and seeured with forceps, (ci Internal 
oIili(Hie ninsfle. (D) Wall of the sac. (»^) Outer lip of the 
Iibrous covering?, raised by disseeting forceps aiul beiuK dis 
>?ected ui) witli the scalix-l, IF) Inner edi^c «»f the tibnms 
covel■in^. 
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Therefore, do not waste time timidly scratching through the sac wall ; 
one may feel quite sure that as soon as the cavity has been opened into, 
the fact will be rendered evident, sometimes by a jet of reddish fluid, 
always by the aj)})earance of a smootli, free, serous surface which cannot 
be mistaken. 

Enlarge tlie little (q)ening sufficiently to allow the introduction of the 
index linger, and on 
it divide the sac wall, 
lirst of all to the level 
of the ring (fig. iic)), 
and then downwards 
10 the fundus. Re- 
member that we are 
speaking just now of 
a siin])le hernia with- 
out adhesions ; sub- 
sequently we shall see 
what must lie done 
under other conditions. 

Secure the two 
edges of the sac wall 
at once with some 
])ressiire-force|)s and, 
btdoi'e going any fur- 
ther. cliunisc the con- 
tend oj the sac an 
excellent i)recaution, 
the need for which 
was originally pointed 
out by \'erneuil, - 
sponge the intestine 
and omentuin gently 
with warm boiled water, and cover tliem uj) with a sterile compress. 

yd step. Relieving the Constriclion.- The neck of the sac has 
alr(*ady l)een ])artially liberated liy the division of the external oblique 
a])oneurosis ; examine it with the index linger ; it will \‘ery seldom liap])en 
that, while depressing the pedicle of the hernia with the ])ul]) of the linger, 
the tij) cannot be pas,sed through by a moderate effort ; then divide the 
constriction with the scissors on the linger (f/g. ik) and Plate /l^). 

II the constriction is very tight, one will at least be able to raise it 
sufficiently to allow the blunt point of the scissors to be insinuated under- 
neath without risk, and to nick the lower edge of the stiicture. In this 
way some relaxation will l)e obtained, and tlie scissors can be ])assed a. 
little lurther, dividing the tissues bit by bit until the obstruction is over- 
come ; the manoeuvre may be facilitated by the use of a ^grooved 
director. Lastly, there arc some constrictions, \*ery tight and situated 
<leej)ly, in wliich the probe-pointed hernia knife is still the best instrument. 



w.'ill of the SiU-. raised into a fold with loreeiH, while the base of the 
fold is bein^ opened with seir^sor-^. (E) I'ibrouseoverin.u:. 
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Divide the whole of the contracted neck of the sac freely in its vertical 
extent, but guard against extending the incision unnecessarily on the 
abdominal side, and iyy to preserve a pedicle to which a ligature may after- 
wards be applied. I need scarcely add tliat it is essential to secure the 
two edges with forceps as soon as the incision is made. 

The position and possible multijJicity of the strangulating bands 

demand atten- 



Fvi. 119. ---Inguinal Ijciniotumv. step: Dividiiij; tlu* nwk of llu* sac. 
<A) S'lbciitaU'.o'is ti^^sue (B 1 Apoiinirosis of the external obli<iii..*, divided 
and secured with forceps. (C) Internal obluiuc iniiside. (Q) Neck of the siic. 
<E) I.vft index llnKcr. insinuated below and lifting up the neck of the sac in 
front of the scissors, with which it is being divided, if) Herniated intestine. 


tion, since it is 
necessary to 
make sure thaj 
the constriction 
has been com- 
pletely relieved. 
The rule is \^ery 
definite ; s u ffi - 
cient relaxation 
must tie obtained 
to allow of the 
i n t e s t i n e and 
omentum being 
easily drawn 
down, so that a 
tliorough e.Nam- 
ination mav be 
made, not only 
of the constricted 
portion, but also 
of the segment 
above. So loii^^ 
as this is impos- 
sible the constric- 
tion is insuffi- 


ciently relieved. 

In congenital hernite. the zones of constriction may be miiliiple, situated 
at various points along the track of the hernia ; it may be necessary to 
divide one, two, or three bands, often very dense and tight, and it is very 
important to carry the search for a deep constriction very up, to the 
internal and even beyond it. 

I have seen these congenital hernias, with the neck of the sac situated 
above the inguinal region, operated on, and at one time operated on them 
myself by the old method of blind division of the constriction with Cooper’s 
hernia knife, and I can well remember the great difficulties which were 
always met with. 

The technique of the operation is remarkably simplified by the free 
incision which we have just described ; step by step, as the sac is incised. 


Vlalc IV. Inguinal Herniotomy. Division with sdspors upon the fingtr. 
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Us deep portion is pulled down into view by the forceps, which grasp the cut 
edges, and there is no difficulty in exposing and dividing a constriction 
situated in the internal inguinal or supra-inguinal regions. 

As I said a moment ago, the ojierator must not be satisfied until the 
intestine descends with perfect freedom ; pass the finger through the orifice, 
which has just been enlarged, into the abdominal cavity, and make sure 
that there is no further obstacle, no constriction, no tense band. 

e^th £/£/>. — Examination of the Contents of the Sac ; Resection 
of the Omentum. — The omentum and intestine are gently drawn down 



MiddU* portion of the herniated loop. 


{Fig. i2o), and a minute examination is made to determine their condition 
and the necessary line of action. 

Assuming that their condition is satisfactory- - which is equivalent to 
saying that the omentum will often be thickened and infiltrated, gathered 
into a compact mass, and marked at the pedicle by a deep groove ; but 
its colour is practically normal only slightly redder ; it crc])itates under 
the lingers, it is only folded on itself, without adhesions between the folds, 
there are no patches or shreds of yellow lymph. 1 shall say presently 
what should in my opinion be done with the omentum in all cases. 

The intestine at the point of constriction bears a circular groove, usually 
very marked (D, Fig. 120). The groove is more distinct on one of the limbs, 
VOL. II. 11 
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generallj^ the posterior, and also more distinct on one side of the limb, that 
which corresponds directly to the constricting agent. Examine the groove 
very carefully after cleansing it with a sterile comin'css ; sec if the serous 
coat is intact, if the general dusky, purplish colour is not varied, at some 
points, by brownish, greyish, lustreless patches. 'Fhe loop l)eyond the 
constricted portion is blackish, and its first ap)x?arance when the sac is 
opened is always somewhat alarming. Subject the entire surface to close 
inspection, look for some flaccid, lustreless, greyish jfiaque which may 
indicate a lesion more serious than mere vascular stasis ; note particularly 
how it reacts when the strangulation has been relieved and after bathing 
with warm boiled water. 

After a few minutes, if the process has not passed beyond the limits 
of spontaneous rei)air, tlie intc.stinal wall recovers its tonicity, tlie colour 
becomes brighter, and it is manifest that the circulation is restored. If 
so the intestine may then be reduced. 

Sometimes partial lesions will be found, a little more advanced, 
which will not, however, pre\'ent reduction after some minor preliininaiy 
reparative measures. 

I refer to lesions of the serous coat, whicli may be lissured. stri])ped up, 
peeled off, sometimes over a considerable area, laying bare the underlying 
muscular coat, wliich is. however, healthy and f)f good colour ; also to certain 
lacerations in the vicinity (jf the neck or on the length of the loop (due, only 
too often, to rough attempts at reduction by taxis) involviw^ both serous 
and muscular coals, and at the bottom of which the outer surface of the 
mucous membrane can l)e seen ; and lastly to lacerations of the nicsenlery, 
fissures sometimes of considerable length, oi* irregular l)leeding tears close 
to the intestinal attachment. 

All these conditions are reparable if due care is exercised, Init 
all doubtful places must be restored before reduction. 

Fissures of the serous coat will be closed, and small. ])artiallv separated 
flaps replaced and fixed in iK)sition l;)y a few interrupted sutures or a 
continuous suture of fine catgut ; if the injury im))licates the wall deeply, 
a Lembert suture will be necessary. It is always l)ad ])ractice to restore 
• a loop of intestine, ])artly strij)ped of its serous covering, to the abdominal 
cavity unrepaired, c\'cn though the bare area is but of small extent ; 
although perforation is very improbable, these denuded surfaces ine\'ital)ly 
contract adhesions and may give rise to acute angulation, bands, and 
serious subsequent functional troubles. 

Therefore, if the serous coat is destroyed at any point, the small denuded 
surface must be infolded by a Lembert suture. It is equally important 
to close any mesenteric fissures, exercising due care to avoid injury to the 
vessels in the vicinity. 

Bleeding mesenteric lacerations are always difficult to repair : forceps, 
if badly applied, tear off and simply enlarge the lesion ; by careful sponging 
it will be*possible to see the bleeding vessel and to seize it directly ; the 
best plan, then, is to pass a ligature around the vessel a little beyond 
the bleeding point, including as little as possible of the mesenteric 



OPERATION OP HERNIOTOMY ]m 

tissue, and to tie it very cautiously ; one or two Lembert sutures at the 
mesenteric insertion are sometimes required to com])lete luernostasis. 

Every thinij; is now ready for reduction. Compress the herniated loop 
gently, especially the posterior limb, wliicli is usually the first to emerge, 
and is as a general rule the more convenient to return first ; tlie loop partly 
empties itself under the ]n-essure of the fingers, and the reposition of one 
of the limbs (the posterior, as we have just said) is begun and continued 
l)it by bit, while the other hand controls the second limb, and juevents any 
more from emerging. 

When the loop of intestine is very long, this methodical reduction is 
even more essential ; it is to be kept in mind that intestine which has just 
undergone more or less prolonged vascular stasis is in a condition of 
impaired |)hysical resistance, and that rough handling may readily produce 
the lacerations and separations of the serous coxering of which we have 
already s]M)kcn, and j)erhaps even more serious injuries. 

What is to be done with the omentum ? Certain hernias, even 
very large ones, contain no omentum. If lliere is a little — a few fringes - 
tliis may be reduced after careful cleansing ; even a large mass of omentum 
may be reduced if it has preserved the characters already mentioned 
if it is not inflamed and its folds can be sei)arate(l. or il. for an\’ sj>ecial 
reasons, e.\cisif)n seems inad\*isal)le ; l.)ut as a rule, herniaied omenium 
(fUi^bt lo be h)^cdid and yesccled. 

The ligatures must be ap|)lie(l in healthy tissue, after a sufficiently 
long and perfectly free intra-abdominal segment has l)een drawn out ; very 
often ,d^!ep adhesions will lx* found at or above the neck, which, if 
unrecogni/.cd, would retain the omentum fixed to the inguinal wall ; further, 
the omentum may have undergone “ torsion ” within tlie abdomen above 
the internal ring. 

Resection is the safest plan from the standpoint of the immediate 
pnjgnosis, Ix'causc all risk ol ]X'ritoneal infection from diseased omentum 
is tliereby jirevented ; further, it is a guarantee for the future, because 
these large prolapsed masses of omentum after reduction often remain 
in contact with tlie inguinal wall, contract adhesions there, and are very 
likely to give rise to recurrences. 

Omental resection is not a task to be undertaken carelessly ; 1 have 
seen two latal cases in which badlv-ap])lied omental ligatures were the sole 
cause of death ; the ligature had slipped, and nothing bleeds like a large 
stump of omentum free in the ])eritoncal caA’ity. 

Never trust t(.) a simple ligature, even on a comparatively thin strip 
ol omentum ; security (apparent) can only he obtained hy extreme con- 
striction, and the friable fatty tissue will cut under the thread, or tear at 
some point above the knot, and the tear, at first small and unnoticed, will 
always in the end become larger. 

A ligature of the omentum ought always to be an inter- 
locking ligature. - If the segment is of moderate size, two fcntwined 
threads, or Lawson Tait’s ligature, will answer perfectly. Through the 
centre of the bridge ol tissue to be tied, with a lijgature needle {Fig. 124) 
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or with ordinary pressure forceps, j)ass a double tliread or a loop ; the 
latter, after having been passed, will be divided in the middle ; cross the 

two threads and tie them firmly 
and steadily on either side witli a 
surgeon’s knot. 

With a little practice, Lawson 
Tait’s ligature is very easily 
applied ; personally I liave used 
it for a long time for most pedi- 
cles. A loop is passed through 
the centre of the segment to be 
ligated, the two free ends are 
brought round to the front, 
passed through llie loop and 
drawn tight, so forming the first 
“running iiall-knot " (F/g. T2i) ; 
one of the ends is then carried 
in front, the other behind, around 
the second moiety of the pedicle, 
drawn well tight, and secured hy a double knot. /’'/gs. 121 and 122 will 
convey a better idea of the ligature than any verbal description. 

When the mass of omentum is of larger size, it will l)e necessary to use 
several interlocking ligatures. It will sometimes be convenient to tie 
the omentum in two por- 
tions with two Lawson Tait 
ligatures ; the first loop is 
passed through at a suitable 
distance from one of the 
borders, the right for in- 
stance ; the two ends are 
slipped through the loop, 
one of them is retained in 
front, the other is carried 
round behind and brought 
through at the centre of 
the breadth of the mass of 
omentum with a pedicle 
needle or Reverdin’s needle, 
to the front, where it is 
knotted with the former 
end. 

The right half of the 
omental segment is thus 
secured by the first Lawson 
Tait ligature ; the man- 
oeuvre is repeated on the left side and, as before, the posterior end of tlie 
second ligature is brought through the centre of the mass of omentum by 
the same orifice to the front, and the ligature completed (F/g. 122). 



Fiq. t22. — Tyin^ off llu* oniciitinn with a I^'iwsoii 

Tait liKatun*. On the left side the ligature is completed ; on 
the right it is in process of execution. 
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In this manner great security is obtained, and as an additional 
safeguard, once the two ligatures have been completed, two of the 
ends may be knotted together in front (F/g. I2j). the others behind. 

But it is impossible to tie a very 
large mass of omentum in two portions 
only ; the stump would l)e too large, 
reduction would sometimes be impossible, 
and further, the constriction of a very 
thick pedicle is never perfect. 

In such a case, proceed methodically 
in tlie following way ; ha\'e the sheet of 
omentum raised up and spread out in 
front of you : take a very long thread of 
catgut or silk and lay it along one of 
tlie surfaces, on tlie anterior for example ; 
perforate the omentum half an inch from 
its right border witli a ligature needle or 
forceps, seize the common thread and 
draw a loop of it through to the posterior 
surface ; tlie looj) must be sulTiciently 
long to enable the corresponding segment 
to be ligated comfortalily afterwards. At 
the same distance beyond the first loop, 
the omentum is perforated again, and a 
second loop brought through, and so on 
till a* sufficient number of loops lia\’e 
been iiassed. Naturally each of these 

1 * 15 ). 

W'hen this first ])art of the work luis been properly carried out, the 
rest becomes very siin])le and can be readily understood ; loop No. i is 
cut at the middle the right end is left held in the forceps, the left end is 
taken, crossed with its neigliliour. and then tied on the left border of the 
omentum with tlie initial end of the common thread, tluis forming the 
llrst ligature : loop .\o. 2 is dealt with in the same manner ; it is cut, the 



loops is secured with forcei>s 



left end is crossed with the right end, which remains in the grasp of the 
forcejis ; it is then knotted with the remaining end ot the first loop ; and 
so with the others (/wg. I2()). 

We must rc]ieat that this interlocking ligature requires care and method 
for its projier execution ; still, if the force])s which secure the' loops are 
couN’cniently arranged, it can be carried out quickly and well. Good 
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ligature material is indispensable : catgut or silk of medium thickness and 
proved strength. 

The omentum will be cut with scissors at about a third of an inch 

below the line of liga- 
ture ; the stump, care- 
fully wiped witli a gauze 
swab, ouglit to be per- 
fectly dry ; the ends of 
tlic ligatures will fie cut 
a quarter of an inch 
from the knots, and 
then nothing remains 
but to reduce the stump. 
When the stum]) is 
rather thick, reduction 
demands some care ; the 
oinentunimiist never be 
forced tlirough the ring ; 
to do so would be to 
incur the risk of lacer- 
ating or tearing the 
meml.irane or of causing 
the ligatures to slip ; 
the jiroiier ])lan is to 
in the ring a little iur- 



Fiii. Tying off the nnu-ntnm with a series of interlocking 
ligatures. The omentum is helti up. Passing the UM)ps of the com- 
mon UgatUTC, (At TIu* coiunion ligJiture. (fij Loops of the conmioti 
ligature, traversing the omentum at regular intervals ami securol 
with forceps. 


provide a larger oiiening liv carrying tlie incision 
ther, and to separate the 
margins of the opening 
widely with retractors ; 
or again, it may be pos- 
sible to effect reduction 
without further incision 
by insinuating one of 
the angles of the stump 
obliquely through the 
ring ; if tlie attempt 
succeeds tfie rest will 
follow without difficulty. 

The reduction oi the 
omentum constitutes the 
last intrasaccular man- 
ccuvre ; when it is com- 
|)leted tlie mind of the 
operator should be free 
from any doubt ; he 
should feel quite certain 
that the intestine is in a 
healthy condition or tliat it has been properly repaired, and that the 
omentum has been securely ligated. A gauze idug, secured by forceps, 
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is placed in tlic ring (D, /ng. 127) to retain the intestines during the 
execution of the next stei). 

5//z Separation, Ligature, and Excision of the Sac —Begin 
the separation in the inguinal canal at the neck of the sac, and continue 
it from above dovvnweirds ; remember that, apart from certain anomalies, 
the cord is usually situated below and behind, that its elements are generally 
dissociated and spread over the external surface of tlic sac, that the vas 
deferens is sometimes, 
and i)articularly in con- 
ge ni t al hernias , closel y 
associated with the serous 
lining, embedded to a 
certain extent in tlie 
outer layers, and covered 
and hidden by a delicate 
whitish membrane. 

Raise up one of the 
two edges of the opened 
sac bv means of the tix- 
ation f(»rce|)s which have 
l)een a|)pli(‘d to it, and 
sei)a.rale it carefully with 
the tip ol the linger or 
with a director, or. bet- 
ter stHl, with a piece of 
gau/e ; look lor the cord, 

and disengage it gradu- .... 

, /*»{;. I-';. hemifjloniy. ■stli ^tt]) : SriKiration of the 

all\’ until the deei> aspect a, B, C, as in Fi:^. 120. io c,;ni/.e pluK. secumi willi 

, * , . .11 ti»ra-i»s. (KvludinK the lUrk of the sue. (E) of the s;u‘. 

Of I lie sac IS reached i (F)TheliiiKersei>aratiuKtlu’s;iL'\vall. (G) The (HI Cibrons 

4 1 , ill coverins; «»f the siie. 

tlien repeat tlie same 
jirocess on the other side, 

thus elfecting coinjilete circular s(*paration of the neck of the sac 
127). 

If the separation is easy, ]iass down at once to the scrotal portion and 
isolate the entire sac, raise it up, and jiroceed to ligate the neck as high 
up as possible. This is not a su]ierfluous instruction, for the success of 
the radical cure tle|)ends to a great extent on the way in which it is carried 
out. The jiedicle of the sac must lie freed in front and behind, and at the 
same time drawn downwards until the e.xlrapcriUmcal fat comes definitely 
into vieu\ 

The ai)pearance of a large mass of fat to the inner side of the neck, 
ixirticularly in large old-standing hernias complicated by consideraiile 
weakening ol the abdominal wall, must always be regarded with susiiicion ; 
as we shall have occasion to mention later, the bladder is often hidden in 
such a mass of fat ; great caution must lie exercised in drawing the latter 
outwards, and the ligature must not be tightened until the fat* has been 
pushed back and it is certain that the sac alone is included. 
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Some modification is necessary wlien the sac is very adherent and 
when, in congenital hernias, it is continuous with the tunica vaginalis. 

In cither case, tlie neck is first ol all isolated in its entire circumference, 
separated to a suflicient height, and then at once ligated ; the sac is divided 
below the ligature and the dissection continued from above downwards. 

In the case of a ])eritoneo-\*aginal sac, tlie excess is resected, and 
suflicient retained at the lower end tt) form a tunica vaginalis, the opening 

in which will be closed by 
a continuous suture of fine 
catgut. 

If the attachment of 
the deep layer is very clos(‘, 
there is no reason wliy a 
strip should not be left in 
front of the cord, so long as 
the neck is |)roi)erly isolated 
and tied. In such circum- 
stances we ha\'e employed 
the following ])lan : at 
about the middle of the 
limgth of the sac the two 
lateral edges were inc'ised 
transversely out to the ])art 
that was adherent to the 
cord. The incision was then 
carefully carried, still trans- 
\’ersely, across the front of 
the cord from within the 
sac ; it was then jiossible 
to se])aratc the adherent 
lamella from the cord by 
dissection from below up- 
wards as far as the ring, 
the less adherent lateral 
portions lieing separated stej) by step as the dissection advanced. W’ith 
care, and by taking time (the object is worth the trouble), it will lie 
possible in this way to free the neck sufficiently to allow of a ligature 
being apjilied in a good position. 'Hie remaining portion of the sac will 
in its lurn be sejiarated by dissection from above downwards, in order 
to restore the testicular covering. 

In these cases the sac wall is often very thin and easily torn ; some- 
times, indeed, ligature of the neck is impracticable ; we shall see ])resently 
what methods must be adopted to secure the indispensable occlusion oi 
the sac in such circumstances. 

The ligature of the neck is as a rule effected by means of a double 
interlocked thread: in other words, the neck is ]ierforated at as high a level 
as po.ssible with a ligature needle or witli a l^cverdin needle ; a looj) of the 
ligature material is drawn through (F/g. 128) and tied in a Lawson Tait 



128. - Inguinal Iicrni<»l()iny. 5111*^1^1): LiiiatiiiK tin* 
lurk f»f llie s;ic. (A) Inti-rnal oblique. (8) AiKHieunx-^is of 
the e.KliTiuil oblique. (Ci Neck of the Siic, isolated very hi«]i 
up, to the exlra|KTitoiioal fat. and ])erforated by a Reverfliu 
iieeille carryiiij; the liuature. (D) Sac. (E) Keverdin nee«lle. 
(F) C»ml. (H) I'ibrous eoveriiiij of the sjic. 
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kTU)t (see above), or the looj) is siniph’ cut anci the two perforating ends 
cn)ssed and knotted on either side of the ])cdicle. 

Few things are more disturbing than to see a badly-tied sac sli]^ away 
from the ligature and ojxui up afresh, while the intestines reapjxar in the? 
o|)ening. If such an accident occurs, it is absolutely necessary to seek 
for tlie serous edges by retracting, and if necessary incising, the l)ott()m 
of the wound, to secure them with force])s. and. by drawing them down, 
to reconstitute the stump of tlie sac and a})])ly another and better ligature 
to it. 

When tlie orifice is too large and tlie neck incised too high u]) to allow 
of a fresh pedicle being formed, the difficulty may be overcome by the 
following method, which is also ap|)licable to those cases (congenital hernias 
in })articular) where a troulilesome separation of the up(x*r segment of the 
sac and lacerations of the neck leave an insuflicienc\' of tissue for the 
application of a circular ligature ; the. two edges, anterior and jiostcrior, 
of the opening in the serous membrane will lie secured and made taut In’ 
four lorcejis, and then united liy a suflicient number of inteiTU])ted sutures. 
Tliis is, howex'er, only a method oi necessity, and should never be emjiloyed 
if it is at all possible to form a projier pedicle. 

\Mien the sac has been tied at the neck and the lower ])art resected, 
the essential part of the operation is finished; and if time presses, and it 
the condition of the patient demands haste, it may be ra])idly completed 
hv uniting the two edges fif tlie cut external oblique aponeurosis, and 
partially closing the external ling by means of a continuous suture, and 
then suturing the skin wound. 

As a rule, however the ])Ossibility is another advantage of the early 
herniotoiUN - a complete radical o])eralion ought to be ])erformed, which, 
so tt) s|)eak, makes tlie uatient the better for his accident, by ]n'otocting 
him friun a recurrence. 

()/// sfep. Radical Cure. The following jnocedure, a coml)ination 

of se\'eral methods, is easih’ carried out and gives excellent results, if Ihe 
ahdnmifKtl u'ull is in ^ond condition, a reser\’ation which ajiplics to all 
methods ; it consists in recfuistructing, first the posterior wall, then the 
anterior wall, of the canal. 

Before dealing with the walls, it may be useful in certain cases where 
the neck of the sae does not seem to have been ligatured at a sufficiently 
high level, to adopt Barker’s method of obliterating any vestige ol a 
lieritoneal ])rocess at the site of the internal ring l)y displacing the stump 
of the sac and fixing it to the deep surface of tlie wall [I'ig. I2c)). 'Ihe two 
ends of the ligature closing the neck of the sac are left long ; the left index 
finger is insinuated under the lower edge of the internal oblique and 
transversalis muscles, and directed upwards and inwards for a little distance 
l)ehind them : a blunt ligature needle is jxissed through the muscles from 
without inwards down to the finger, by which it is guided to the bottom 
of the inguinal wound, where one of the ends of the ligature is i)assed 
Ihrough the e\'e ; the needle is then withdrawn and brings the thread with 
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it {Fig. 129). The procedure is repeated, the needle being again passed 
through the wall a little to the inner side of the first point of jienetration 
and tlie second end drawn through ; the two ends are then knotted together 
(B, Fig. 131) on the surface of the aponeurosis of the external oblique ; 
the stump of the sac is in this way pulled upwards, and applied to 
the deep surface of the musculo-aponcurotic abilominal wall above the 
inguinal canal. 

This procedure is as a rule unnecessary if the sac has been properly 
separated and ligatured, and further, it is attended by some risk ot 

damaging tlie parietal vessels (the dee]) 
epigastric and its branches) ; iiersonally 
we have entirely abandoned it. It is 
to the restoration of the walls of the 
canal that attention must be chiefly 
directed. 

Turn down the lower edge of the 
incision in the external oblique apo- 
neurosis, make it tcnsi? by pulling on 
the forcejis which wen* placed on it 
in the initial stages of the operation, 
and it will be seen that the dee]) 
surface of the ai)oneurosis is ciiixed 
like a gutter, and terminates on the 
posterior wall a short distance abo\ (‘ 
Poupart’s ligament in a very definite 
))earlv“White ridge which stands out 
prominentK from the greyish back- 
ground formed by the lascia trans- 
versalis, and extends obliquely inwards 
to the pubic sjnne (E, Fig. 13 1). 

'riiis ridge is ilie posterior harder of 
ibc inguinal gutter, and to it must l)e 
sutured the arching lower border of the trans\'ersalis and internal obli(|ue 
muscles (D, Fig. iji) which lies under the u\)\^vj lip of the wound, and the 
common fibrous expansion (the conjoint tendon) wliich continues the 
muscles inwards to the linea alba and the pubic crest. 

If the cord is neither verv thick nor laden with lat, it may quite well 
be left at the bottom of the inguinal gutter, and the two walls of the canal 
sutured in front of it, a very strong and resistant doulile outer wall lieing 
thus formed {Fig. 130). 

If otherwise, raise the cord and draw it aside with a retractor or a 
strij) of gauze, and then proceed to restore the posterior wall ol the canal , 
pick up the retro-inguinal fibrous ridge with the dissecting iorceps and 
pass a curved Keverdin needle through it close to its ])ul)ic attachment 
and through the flat tendon of the internal oblique and transversalis 
muscles above, and draw through the first loop of catgut or silk, which, 
when knotted, will form the starting-point of the continuous suture. 



h it;. i 2 u. Inguiiiiil liornidtoiiiy. slip ; 
Displacing the neck ol the Sfic inuU-r the 
al'flomiiuil wall (Barker), (A) Curved neetllc 
lU'Ttorating the aluloniiiial wall I'rom alane 
downwards and Iroin within o\itw.'irds to pick 
\ip the ends of the ligature which has been used 
to tie themrkof the siic. (01 InU-riLil oblique 
miisdc. (C) Neck of the sac. tied. (D) Cord. 
(El Uibrous covering of the sic. 
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Continue the suture from within outwards, indiiding in each stitcii 
the fibrous ridge below, and the lower border of the muscles above 
i 5 ^i) ; tighten each stitch carefully, and take a good hold of the muscle 
border, which ought to be drawn down into contact with the aponeurotic 
ridge. Suture material of medium thickness, a good needle, and consider- 
able care will l)e required to enaWe the suturing to be executed without 
tearing the tissues. When the tissues are thin and friable, the posterior 
wall of the canal having altogether disa))])eared, or being rei)resented only 
bv a thin fibrous layer, instead of a continuous suture it will often be better 
to employ a series of 


intcrrui)ted sutures, 
including all the 
librous and muscular 
(issues which can be 
picked up above and 
l)elow. 

The suture will 
he continued out- 
wards as far as the 
position of the inter- 
nal ring, leaving just 
siillicient s])ace tor 
the passage of the 
cord ; great care is 
necessary in intro- 
ducing the outermost 
stitches ; the fibrous 
ridge must be raised 
up as much as )ios- 
sil)lc with the dissect- 
ing force))s, because 
the iliac vessels are 
not far awav, and 



Fii:. no. -liiKUiftil lu'riiiotoiny. fill sto> : Katlical c«ro. Kc*storatii)n 
of Uu' t«>5^W*Tior wall t)l the canal ; coni hchiiul. (A) Aiuuicurtjsis of the 
external olilic|uc. (B; Inleriial oblique anil transversalis nuiseks. (Cl 
Coni left behind the posterior wall of the canal. (D) SnturinK the 
posterior wall. (E) bower edRc of the aponeurosis of the external oblique, 
t n r iiei I downwards. 


ma\’ verv easilv lie 


injured; indeed, wlien the wall is thin, the vessels may he felt, and 
sf)inetimes even the pulsations seen at the outer angle ol the wound. 


As soon as the deep snture is completed, llie cord is rojdaced and the 
anterior wall of the canal — in other words the two edges of the external 
‘d)li(]uc aponeurosis- -is sutured in front ol it (F/g. ij2). 

A good continuous suture with closely-sct stitches, commencing at 
tile outer angle of the wound and continued inwards to the ])illars of the 
external ring, will gi\’e very satisfactory results ; Init particular attention 
is necessary in introducing the stitches wliich a])])r()ximate the ])illars 
‘ind restore the external ring. 

It is very important, when suturing the ])ostcrior layer behind the 
'Urd, to include only the posterior border of the inguinal gutter, and to 
leave sufficient of the lower flap of the aponeurosis .to provide a covering 
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for the cord. If tlie pillars of the ring have been properly exposed, they 
will be seen and lelt as two very definite tense fibrous bands, extending 
inwards to the pubis. These bands must be sutured together, sufficient 
space being loft between them for the passage of the cord ; a few 

interrupted sutures at 
the upper border of the 
ring will often be ver\' 
useful by providing ad- 
ditional support. 

Lucas-Champion- 
niere’s method is better 
still : 1 the two edges of 
the aponeurosis are ()\’cr- 
lapjied, the one being 
drawn under the other 
and fixed by three in- 
terrupted sutures, and 
the union com])leled by 
means of a continuous 
suture. 

It is not to be for- 
gotten, of course, that 
in a radical cure under- 
taken at the end of an 
()])eration for strangu- 
lated hernia wlficli may 
in itself have causerl 
considerable trouble and 
occuiiied a fairly l<»ng 
tinu‘. the same perfec- 
tion and minute detail 
cannot be cx|)ected as in 
a radical cure undertaken 
as a ])riinary measure 
under normal conditions. 

Still, it must be recognized that in the majority of cases there is ample 
time for coinjileting the o]ieration proiierly, if the o])erator knows how 
to do it ; at any rate, even if the restoration of the walls of the canal in 
two layers cannot be undertaken, it is at least necessary to unite the two 
edges of the external oblique aponeurosis, the lower border of the internal 
oblique and transversalis muscles, and all the fibrous tissues that can be 
picked up by means of a good continuous suture, and to approximate the 
two ])illars of the external ring as accurately as possible. 

Lower down the scrotal fibrous layer will be sutured o\'er the cord, 
and lastly, the skin wound will be closed VN’ithout drainage. 



liif.'iturr used in tyiup the m-ck of Iho sjic, kiiottni in front of Ihr 
upoiifurosis. (C< Inltrnal olili(|iu:. ID) Cower of the in- 

ternal oblirjiif and transversalis nmsdes. (E) I*t>sterior border of 
the inguinal gutter, (pj Kevenliii needle, passed through tl>e 
lower border of the internal oblicpie and transversalis inusdes and 
the ])ostenor borcler of the inguinal gutter, and drawing thnaigli 
the continuous .suture, (Q) I.owerlip of the inciseil aponeurosis. 
(H) Cortl drawn .isiile. 


^ LucAi-CH.\Mi*ioNxii:RE, Curc radical des hernies, 1892, p. 193. 
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The dressing alter tliesc liernia operations is a very important point ; 
the suture line must be carefully protected from the possibility of septic 
contact, to which tlie inguino-scrotal region is peculiarly exposed. 

Several layers of aseptic gauze, fixed down at the margins and with 
rhe superficial layer 
rt)vered with collo- 


dion, will provide a 
\ ery good and sim- 
ple protection, and 
one which is cer- 
lainh' much better 
tlian a large, loose 
nujss of wool, fixed 
1)V a single spica, 
and which gapes 
at its inner border 
within a few hours. 

It is a diiferent 
matter, howe\'er, if 
the layer of wool is 
of H'asonable thick- 
ness and is retained 
hv a well-a|)plied 
dcjiible spica whi('h 
closes it in com- 
pletely along the 
cniro-geiiital fold. 

In my opinion 
all internal medica- 
tion is contraindi- 
cated during the 
days immediatelv 
following the o])er- 
ation. 1 never give 
oi)ium to a ])atient 
after an oj)eration 
lor strangulated 
liernia, and 1 con- 



/ I liiK'iinul lurniotmuy. nth ; Ktsloralioii of tlu‘ :iijUiioi 
wall of tlu* canal. (A) The eiJpes of the aponeurosis beins uniled by a 
ciuitiniious suture. (B) Needle passiun through the ed^es of the a]>i»ueun>siH 
and continuing the suture. (C) l.ower border of the internal obli<|ue and 
transversidis muscles. (D) I.ine of suture in the posterior wall of the canal. 
(E; Cord replaced. 


sider that its ad- 


ministration is harmful. For the first twentv-four hours nothing should i)e 


.given exce|)t a few teaspoonfuls of brandy and water or iced milk, if tliirst 
is very trying. On the following day, if the bowels have not acted 
sptfntancoiisly, an oil enema should be administered and repeated if the 
first has no effect ; on the second day after o))eration, unless tlie bowels 
are very loose, a gentle ai)erient is useful ; castor oil in small .doses, a 
feaspoonful hourly for five or six hours, following X’erneuirs practice, 
is very good in these ca.ses. Too much haste in stimulating the bowels to 
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action is to be avoided ; if the patient is passing flatus, there is no hurry. 
It is different, however, with old people, and with feeble patients who were 
already suffering from toxiemia at tlie time of the operation, when tlie 
abdomen remains distended and little or no flatus is ])assed ; one must 
not forget that in these circumstances intestinal paralysis may cause grave 
danger, and deatli, after a perfectly satisfactory operation and when all 
constriction has been relieved. The looj) which has been strangulated 
does not recover its contractility, and at autopsv is found as distended 
as it was in the sac : the ))aralyzed segment constitutes a complete barrier 
to the intestinal circulation, and further, the paralysis extends to the 
adjoining loops. The electric enema, if apjflied in time, is the best means 
of treating these secondary complications. {Sec Intkstinal Obstki ction.) 

Below we sliall consider other complications which may suj^ervene 
after herniotomv. 


COMPLICATED STRANGULATED INGUINAL HERNIA. 

We do not include gangrenous lierni.'e under tins heading ; they will 
be studied in a special chai)ter ; but we shall discuss the cases in which 
herniotomy is no longer a simple, definite, and comparali\ ely easy operation ; 
the surgeon is checked at one or other stage of the operation by some special 
condition, some anomaly or com])lication. To axoid being puzzled, and 
to take the jiroper course without delay, he must be acejuainted beforehand 
with the difliculties he may possilfly encounter. 

We shall therefore consider (i) The adherent hernias; (2) Anomalies 
of the sac : double sac. diverticula, ] no peritoneal hernia ; (3) I'he hernias 
Xi'ilh abnormal contents : bladder, apjiendix, ovary, tube, etc. ; (4) The 
hernias transformed or complicated by prccedho^ taxis : reduction cn masse 
and its varieties. 

Lastly we shall describe the treatment to be adopted in dealing with 
accidents which may occur durini^ or after the operation. 


I. ADHERENT HERNIA. 

The possibility of the existence of adhesions must be foreseen when 
strangulation occurs in a large, old-standing hernia, which has repeatedly 
been the seat of })ainful complications, and has for a variable time been 
onl\' partially reducible. 

The utmost care must be exercised in opening the sac, which will only 
be incised through a thin, well-raised-up fold ; if the intestine or omentum 
is extensively adherent to the anterior wall of the sac, in order to complete 
the incision, the way must be cautiously opened for the blunt blade of 
the scissors with the index finger and director. 

A large mass of adherent omentum enveloping a loop of small 
intestine is found. Secure the two lips of the opened sac with a 
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vuHicient number of forceps ; put one of the edges on the stretch, and 
.,rocced to separate the adhesions with llie linger from before backwards, 
!,i‘eping close to the inner surface of the sac ; re))cat the jirocess on tlie 
,.thcr side, then work down to the bottom of the sac and liberate the lower 
i Ntremity f)f the epiplocele and lift uj) the whole mass, so exposing the 
underlying discoloured loop of intestine. 

If the adhesions are of comparatively recent origin, and easily broken 
,|()\vn, the separation may be altogether effected with the linger, or tlie 
ilirector, or the Idiint closed ends of a pair of curved scissors ; it will be 
iii(.)st simi)ly and satisfactorily performed if care is iciken not to lose touch 
uitli the inner wall of the sac. 

But the fusion is sometimes more intimate. 

(,*I). Here and there, thick, whitish, membranous patches may be 
found, binding the sac and the omentum together ; they must be 
se])arated liy dissection with the scissors, parallel to the surface of the sac 
and. if necessary, encroaching on it. 

(/)). hdsewhere, and particularly below at the fundus of the sac, 
at the bottom of the scrotum if the hernia is a congenital one, there are 
some dense, fibrous bands, separation of which is almost impossible; 
do not attempt to rupture them by force, but apply forceps and cut below. 

(('). Lastly, large fringes of omentum are sometimes found to 
be incarcerated in narrow-necked pockets or diverticula, and can 
only b(* liberated by incising the fibrous margin of the opening ; if they 
are V(*r\’ adherent, the best plan is not to try to disengage them, fmt 
>iin])ly to ap|)lv forceps and then cut them ; the attached jiortions will 
alterwards be removed along with the sac. 

riie sc^paration of tiu* om(*ntum must be jnirsued up to the neck of the 
sar, and beyond it if necessary, after the constriction has been relieved; 
until the omentum can be jndled down freely, tlie work of separation is 
incomplete. 

Not uncommonh' tine bands are found, even in the vicinity of the neck, 
wliich allow the omentum to be drawn out to an apparently sutficient 
extent, but which will |)revcnt complete reduction ol the stump alter 
ligature and excision : an effort must be made to se])arate these bands, 
and the operator must not rest satisfied until the linger, when introduced 
into the abdomen, cannot discover the sliglitest obstacle, and tlie omental 
pedicle when reduced slips away from the vicinity of the internal ring, 
into the general peritoneal cavity. 

The liberation of adherent intestine is generally more dillicult, and 
great care is necessarv because of the constant frialnlity ol the bowel alter 
l»cing strangulated. 

Soft and recent adhesions can be broken down with the linger ; tlic 
reparation must be effected gradually, the finger-nail being kept directed 
towards the wall of the sac : no strong traction must be exercised on the 
iiitestine. 

In other cases the attachment is close and of long standing (kig- I33)’ 
^'nd the intestine is united to the sac wall by dense fibrous tissue, or the 
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two walls may e\ en be absolutely fused together ; in such circumstances 
the separation can only be effected by actual dissection with the knife or 
with curved scissors, the cutting edge being kept turned towards and, 
if necessary, encroaching on, tlie wall of the sac. 

Tliis dissection is a tedious and delicate piece of work, but it is of 
capital importance, and can only be satisfactoril\’ carried out if jiatience 

and method are exercised ; 
begin at the most dejiendent 
part, and work gradually 
upwards along the two limbs 
of the intestinal loop to the 
neck of the sac, until tlie 
entire mass is free and can 
be drawn down, liven then 
the task is not coinjilete ; 
the surl'ace of the intestine 
usually presents mcmliranons 
])atches. librons areas, and 
bands, bv which it is dis- 
torted and kinked ; the liands 
and membranous patches 
must be carefully excised, 
one l)y one, witli scissors and 
dissecting forceps ; the loop 
must 1)0 “ put in order,” and 
straightened out before re- 
duction : it must not be left 
acutely kinked with its two 
limbs adherent and j)arallel, 
like the double barrels of a 
gun (/wg. ijj), ready to cause 
obstruction at anv moment. 

Tlie difliculties. itr must 
be admitted, are sometimes 
very great, and various acci- 
dents may occur which ex- 
aggerate them still more. 

First of all there is haemorrhage, not so much the definite localized 
bleeding which results from the rupture or division of a vascular fibrous 
band, but a very proluse and di/jiisc oozing, coming sometimes from the 
whole of the separated surface, and which one is often at a loss to know 
how to check. 

Compression for a few minutes with a pad of aseptic gauze generally 
lessens the bleeding considerably, and the chief bleeding points can then 
be more clearly seen ; a few line ligatures, if the bleeding vessels can be 
caught with pressure-forceps, one or two Lembert sutures, {lerhaps the 
very careful application of the small point of the thermo-cautery, will usually 



/• lA'. r v’. -Olil-sliuulint; iiiniininiatnry adhcsioiw lixin^ 
thf a])ix (»l tlu- loop fif intestine to the bottom of the '^ac 
and the two limbs toRcther, like the double barrels a Kun, 
(I) llollom of the sjic i)ulle<I up hy the adhesions, (j) Tuniea 
vaj'inalis, in<le])en(lent of the hernial sac. ( p .Vdliereiit in- 
testine. (4) The opened htrnial sac. (Scariwi.) 
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sufl’ice to staunch more or less completely the bleeding surface ; further 
compression will do the rest, and if a slight oozing still persists, this need 
not prevent reduction, Ix'cause it will usually cease directly the intestine 
has been returned to its ])ro]xr place and its lilxrly of movement and its 
normal circulation restored. 

Then there are the lesions of the wall of the intestine, lacerations 
of varial)le extent ; they should alwaws be carefully and immediately 
repaired behue continuing the work of sc])aralion. 

In some cases the friability is so great that llie intestinal wall ruptures 
or splits on the slightest touch, and multiple lesions are ])roduced ; in 
operating on a largo strangulated hernia of old standing, 1 have seen six 
fissures produced, notwithstanding the extreme gentleness of my maniixila- 
tions ; all the wounds were suturofl, though not without tionble, and the 
contents of the hernial sac, after careful cleansing, were at last successfully 
reduced ; the ])atient recovered. 

Extravasation of hecal lluid is the gieat danger associated with these 
ruptures. Tlie surrounding areas must l)c at once jn-otected by aseptic 
compresses ; further, after troublesome sej^arations, the interior of the 
sac and the surface of the intestine ought to be very carefully cleansed 
before reduction is ])erforined, and the incision through the constriction 
ought always to 1)0 free enough to allow of the sac contents being replaced 
in the abdomen without any trouble. 

Let us add that these accidents and difficnlties are met with particu- 
larly in the course of delayed opeyalivus. 

If iiberation of the intestine cannot Ixi effected, and time presses, one 
resource remains : to relieve the constriction without reduction. 

It is a makeshift ])rocedure, certainly ; Init sometimes one may he able 
to save the ])alient’s life by deferring the complete operation to a later 
date. In such a case, the neck of the sac must be freely incised, and the 
constricted portion of the loo]) of intestine the ]xdiclc of the hernia — 
disengaged with the linger, and released from ])rcssure ; in the sac, the 
chief hands or adhesions which kink or compress the intestine will be divided 
or nfptnred ; it is tlicn necessary to make sure that the intestinal contents 
can be, partially at least, exjaessed into the al)domen, and that a free 
channel has been re-established. 

Only if these conditions are fullilled, and in case of extreme urgency, 
will it be perrnissildc to adopt this incxmiplete jxocediire, the ultimate 
results of which are always uncertain ; as a matter of fact, in these old 
and large adlierent liernias, the intestinal obstruction is due not so much 
to actual strangulation at the neck of the sac, as to angulation, kinking, 
and fixation of tlie bowel to the walls of the sac. 

In such cases, even when tlie strangulating liands are divided, the 
intestinal loop, still fixed and adherent, only too often remains inert and 
paralyzed. 

In this group of adlierent hernias, we must also include the hernias 
of the caecum and sigmoid colon, in which tlie mesocolon lias slipped 

VOL. IT. 12 
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down the posterior abdominal wall and become attached to tlie posterior 
wall of the sac, sometimes in its entire extent. Further, the large gut 
often undergoes flexion in a forward direction, and its posterior wall 
separates from its peritoneal covering and comes into direct contact with 
the inguinal and scrotal cellular tissues ; in other words, and without 
entering into any discussions regarding tins point in liernial anatomy, tlie 
part of the large intestine which has slipped out of the abdomen is not 
entirely contained witliin tlie sac ; a variable extent of iis posterior wall 
is extra-saccular and denuded of peritoneum. 

The following is a good examine, and is the more instructive in that 
it refers to a case in wliich o|)eration was performed almost immediatel}^ 
after the onset of the acute symptoms. 

C'ase 14. — The condition was a large right inguinal hernia, incomiilctcly 
reducible for several rnonths, which had suddenly enlarged during a muscular 
effort and at the same time became irreducible and painful. 1 operated a few 
hours later without any ])reliminary taxis. riie sac was opened without 
difficulty in the manner (lescribed above. J found the caciim blackish in 
colour and enorinously distended ; its lower extremity was free, it could lie 
raised, and the linger could be passed around it ; behind and a little lower 
down, the curled-up appendix was visil>lc ; but higher up the posterior wall 
of the intestine formed part, so to speak, of tlu* wall of tlu‘ sat*, over an artra 
about two inche.s in length. 

The constriction was relieved, and a small segment of the large intestine 
drawn out of the abdomen : the constricted portion was marked by a very 
definite groove, but was intact. Reduction pure and sim])le was cjiiite indicated ; 
but an insurmountable obstacle was created by the union between the sac and 
the bowel. The dimensions of the distended viscus were reduced by pressure 
with the fingers : but the retro-intestinal attachment became only tne more 
definite ; it absolutely refused to yield to any manipulations, remaining lirmly 
fixed to and moving only with the sac. 

The tw^o edges of the sac were therefore S(‘])aratcd ami isolated from the 
surrounding tissues as if for the final excision ; ])osteriorly they were contimiou.s 
wdth a thick, tense, reddish-coloured wall, covered with large ve.ssels and e.*asily 
rccogrii/c(l as the posterior wall of the a.sceneling ce)lon. Hit by bit the posterie)!* 
w’all of the sac. and w ith it the aelhereut gut. was juisheel back into the ai)eIomen ; 
finally complete reduction was elfecteel. A neck was formeel as well as pe)ssil)le 
w ith what remained in the wound of the sac wall, and afle*r ligature and excision, 
the inguinal regie)n was restore*el in the usual manner. 

The hernias of the large intestine, asscu'iatcd with this s|iecial type of 
adhesion, produced by “ ” 0 / the mesocolon (F/'g. 134), always gi\'e 

rise to great difliciilty in treatment, and, as they are sometimes very 
puzzling, it is necessary to be well accjuainted w'ith the conditions which 
are most frequently encountered. 

'fhey are usnally of large size, hut it is exceptional to be able to foretell 
the nature of the contents of the sac, except in some cases of extreme 
distention, where the sacciilations of the large intestine render themselves 
evident through the stretched and thinned overlying tissues. 

The greatest care is always recpiired in incising the sac, because the 
intestine is sometimes twdsted or curved forwards (ui itself, in such a manner 
as to present its cxtrasaccular, posterior surface, l)are of })eritoneum in 
front, wliere it is very liable to be damaged with the knife. As a matter 
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of fact, one must be jneparecl to meet various abnormalities in position 
and relationships of the sac, and before doing anything else, the nature 
and arrangement of the sac must lie determined ; direct attention therefore 
to the inner side of the sac, and if the reddish surface, which is first of all 
exposed, looks in the least degree unusual, do not hesitate to separate 
widely the whole anterior surface of the sac, and to look for a thinner and 
more easily plicated segment 
of the wall. 

Once the sac has been 
opened, and the large intes- 
tine recognized, incise the 
neck freely — and the abdo- 
minal wall also if necessary 
— and after inspection of the 
constricted portion, reduce 
the volume of the lierniated 
segment by em{)tying it 
by gentle pressure witli tlie 
fingers, but without any 
attemjit to push the liowel 
itself back into the abdomen. 

The seat and extent of 
the natural attachment can 
then be exactly deter- 
mined ; any attempt at re- 
duction by force must of 
necessity be unsuccessful, 
and would also be \’ery 
dangerous ; tlie wide l)ond 
of union between the cjecuin 
or sigmoid colon and the 
posterior wall of the sac will 
not yield, and can only lie 
nu)l)ilized and reduced with 
the sac itself. On the other iiand, it must neither be ruptured nor 
divided, because either would exjMjse the vascular suppl\- of the intestine 
to the risk of serious injury. Begin therefore 1)\- isolating and liberating 
tile sac above and beliiiid ; separate it from the cord, and at tlie same 
time very carefully seiiaratc the retroperitoneal ])orlion of the herniated 
large intestine, which iircsents itself without a jKuitoneal covering lielow 
the ring and the vascular tracts whicli run behind the intestine. Now 
jirocccd to reduce, cn nwsse the jiosterior portion of the sac w'all, and 
the intestine wliicli is continuous with it ; re])lace the retroperitoneal 
segment first of all, then the rest, bit by bit jnisliing tlie posterior wall 
of the sac upwards ov'er the front of the cord, not the intestine over the 
posterior wall of the sac. The attachment between the intestine and 
the sac must be respected ; it is the sac which must be liberated 
and reduced. 



I’ii:. sln)\vinn tlie altadimciit of t 

ooioii lo the waif of the s:k\ in a " sliclinR " horn 
(I) Nook of the sjio. (j) .Sigmoid colon drawn npwan 
attachoil by it*' niosocolon to (^) The wall of tho ‘■ac, i 
Which has born o]M“ncd. (3) Testicle in tho liini 
vai,'inalis. (Scarna). 
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Of course tliis reposition is possible only vvitli the aid of a sufficient, 
preliminary incision ol the neck of the hernia and the inguinal wall, and 
it is advisable to provide all tlie room necessary at once ; the inclined 
position is a great help in effecting reduction, ])articulaiiy when coils ot 
small gut lia\'e been protruded along with the large intestine and the volume 
of the contents of the hernia is considcral)le. 

Finally, if liberation of the sac and rej>osition as a whole seem 
impracticable, there remains a last resource : relief of comiriction without 
reduction, of which we ha\'e already spoken. 


II.—ANOMALIES OF THE SAC. 

ABNORMAL SITUATION OF THE CONSTRICTION. 

Idle surgeon must be i)re})ared for anything, and astonished at nothing, 
during the course of an o))eration for strangulated hernia. Theoretical 
considerations must be j)ut on one side, and the whole energies directed 
to meeting the primary indications : and the task must not be considered 
complete until the intestine has been satisfactorily reduced and has dis* 
a])peared into the al)dominal cavity. 

Certain anomalies of the exterior of the sac are sometimes enc{)untered ; 
but they are for the most part easily recogni/ed. and give rise to little 
difficulty. 

The usual incision having been made in the inguinal region and in 
the outer coverings of the sac, in the manner already described, an yinpty 
cax’ity is oi)ened into, or perhai)s a (\'n’ity containing 
merely a little serous or sero-sanguineous fluid : 
there is no intestine or omentum, and the |)ocket 
is closed in all directions ; Init on the dee|) wall ol 
the first sac there is a i)roininenc(* due to the 
jux'sence f)f a second : the latter is the true sac, and 
the ca\'ity which was opened first is a presaccular 
serous pocket or an old-standing diverticulum, the 
communication of which with the main sac has been 
completely obliterated. 

It is a sim])le matter after all, and need cause 
no trouble if ordinary care is cxercisefl in incising 
the underlying partition which forms the true sac 
wall. In s(une cases a narrow channel will show 
the way from one ])ocket to the other, from tlie 
empty to the occupied cavity. It is needless to dwell further on the 
matter. 

An encysted hernia of the tunica vaginalis (infantile hernia) 

presents very similar appearances ; of which the following is an instance ; 
A large, left scrotal hernia, evidently containing a large quantity of fluid : 
on oj)ening the sac, much clear serous fluid escaped, and I entered a 
huge cavity, containing the testicle in its lower part and extending 
upwards to the external ring ; there was neither intestine nor omentum 
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in the cavity; it was closed in all directions; this was the tunica 
vaginalis. At the middle of its posterior wall, however, there was a 
tense, rounded })rominence, due tf) the presence of a second pocket, 
which was incised in its turn and proved to be the hernial sac.i 

Sometimes the true sac, instead of lying behind the posterior wall of 
the tunica vaginalis, invaginates itself xertically from al)o\'e downwards 
into the cavity, and is then situated in the very middle of the hydrocele. 
A knowledge of the ])Ossible existence of these almoriiial conditions will 
suffice to ])revent the ojierator being puzzled by them. 


Double Sacs; Diverticula. -These conditions are more disturbing 
when encountered during the course of a herniotomy ; the following case, 
one of my own, will serve as an illustration : - 

A large right inguinal hernia recently strangulated ; operation. 1 
opened, without dilliculty, a sac whic* ap]>eared at tirst sight to l)e al)S()- 


lutely normal ; the neck was in- 
cised in the usual Tnanncr, and 1 
reduced an intact loO]) of small 
intestine ; but behind it, to my 
sur|n*ise, at the neck of the sac 
I found another loo|) engaged in 
a second sac. situated <‘xactly 
behind the tirst, and separated 
from it by a serous jiartition ; 
I liberated and reduced th(‘ second 
segment of inl(‘stine, then sejiar- 
ated the double sac cn masse, 
ligatetl it, and resected it. 

The sac was definitely bilocu- 
lar, and the median diajdiragm 
extended to a little l)elow tlie neck 
(/'■/g. I J5) ; sometimes the partition 
extends still higher (/wg. i and 
then there are two necks and two 
sites of strangulation : when the 
aponeurosis of the external oblicjue 
has been sufficiently incised at 
first, these peculiarities cau.se no 
serious difficulties. 



I'i\. r v»- \vit!i n sat'. 

\ lliread has lu-fii plnml in llu* t)]u*ihni» Ijclwct-n thv 
:wo -^acs. More «U'vi»lv the oiK iiiiii' inUi the pnilo- 
leal eavilv is seen. Uh-im anx. ) 


fu other cases, the .sac may 
present, at some ])oint of its inner 

surface, a diverticulum, a blind ))rolongation oi variable size, which 
contains the strangulated portion of the intestine, and then the o[)ening 


‘ A pprfdratioii may occur throiigii the thin partition <icp;uating the va^,Mnal .ind hernial 
sacs, and mav form a strangulatinj4 rin^. In such a case, stranf^ulated intestine will be found 
when the va^dnal sac is opened. (Dnpuytien, Bourf^uet, Bcr^Tr.) 
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between the diverticulum and the main sac forms tlie strangulating ring. 
When these peculiarities exist, the physical characters of the hernia are 
often considerably modified : the swelling is soft and reducible in part, 
but there is another portion, harder and more tense, which cannot be reduced. 
“The tumour as a whole was soft,” wrote Pierre Dclbet, regarding a very 
typical case.i “ slightly tense and resonant on pcrcussum. On closer 
examination, however, a hard, ten.se, tender mass was felt behind the main 
swelling.” The sac contained a large loop of intestine, perfectly normal in 
ap])earance, and the finger could be passed easily through the ring. Reduc- 
tion was therefore begun ; but it was soon perceived tliat a portion of the 
intestine was engaged in a diverticulum and was very tightly strangled 
by the margins of the opening between the diverticulum and the principal 
sac. It was necessary to enlarge the opening before the intestine could 
be withdrawn, and, owing to the tightness of the constriction, the incision 
was associated with consideralde difficulty ; the condition of the strangulated 
loop rendered resection necessary. 

These diverticula may be situated at variable levels and on either 
wall of the sac ; sometimes the cornmunicatifm is in the vicinity of the 
neck, and we find an arrangement which resembles that of a properitoneal 
hernia, except that it is outside the abdomen. 

Properitoneal Hernia. — Here again tliere are two sacs of variable 
relative size, and communicating more or less freely ; one of them is 
sujx^rficial, and intra-inguinal, the other deej), intra-abdominal, lodged 
Ixtween the parietal peritoneum and the fascia transversal is. 

The deep sac is sometimes a direct prolongation of the intra-inguinal 
sac (Fig. IJ7) ; the two together forming an hour-glass shape, more or 
less bent at its intermediate portion ; in other cases, and more frequently, 
the deep pouch deviates laterally and its mouth lies close to the mouth of 
the outer sac (Fig. 1 58). 

Intermediate forms, of which many instances Iiave been recorded, 
will be understood from an examination of Figs. 137 and 138. 'riie im}X)r- 
tant practical point to l)e remembered is that there is a second sac and 
a deep-seated constriction. 

The intra-abdorninal sac occupies different positions : most commonly 
it is situated behind the inguinal wall in front of the iliac fossa ; sometimes 
it extends into the pelvis behind the horizontal ramus of the pubis, or again, 
it may extend in an inward direction towards the bladder. It is necessary 
to be aware of these different localizations, ])ut in the great majority of 
cases it is impossible t(^ recognize them in ad\'ance, and they are only 
discovered during oj)eration. 

These properitoneal hernias are, howe\'er, generally characterized by 
some ]>eculiarity of evolution and some abnormal physical sign. The 
condition is not quite an ordinary, classical, strangulated inguinal hernia ; 
there is something unusual and inexplicable about it ; and the uncertainty 


' PRiKifR, Des sacs herniaires diverticulaires. These cle doct., 1893. 
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is an additional reason for oi^erating at once, without preliminary taxis. 
Here are some of the clinical varieties ; — 

(A). There is no inguinal hernia ; the ring and the canal are free : 
but above Poupart’s ligament there is an elongated, ovoid, tense 
swelling, more or less resonant, raising the abdominal wall ; or perhaps, 
though there is no visilde prominence, a det'ivseated mass may lie felt oti 
palpation in the supra-inguinal region. Tlie dirignosis will then often be 
one of intestinal obstruction. 



Fi(;. n;. --Properitonoal herniji. with the 
proporitonoal s,'ie ])lace<l above tlie scrotal s:ic. 
la) Testicle eoiitainod in the scrotal sac (r/l and 
slipping back tt» (c) where the hernia is retained 
by a batukiKO. (/)) Intestine stranunlated in the 
properitoncal portion (r) of the sac. (/) Parietal 
peritoneuni. ( Kronelin. ) 



Fin. I pS. -I*ropcritoneal htTiiia, in which the 
properitoncal i)orli()n (d the s;ic is situated laterally 
to the .scrotal Siic and to the common hernial 
orilice (the lelterinK is the same as in the ])recedin« 
liRurc'. (Kronlein.) 


Cask 13. .\ man. some 50 years of age. was admitttd to the Municipal 

Nursing Home with very grave symjjtoms of obstruction dating from four days 
previously. No sign of hernia was apparent ; the abdomen was dislendcd. and 
nothing was detectetl beyond the fact that pain was more acute and the tension 
greater in tlie right snpra-inguinal region than elsewhere. 

I opened the abdomen below the umbilicus, and at once directed my atten- 
tion to the right iliac fossa. After .some searching I found a loop of .small 
intestine, which dipped into the pelvis and was fi.xed at its lower extremity ; by 
following it from above downwards, I came u])on a havd, fibrous, circular rin^. 
which encircled it and formed the entrance to a sac ; this ring was situated to 
the inner side of, and at .some distance from, the internal inguinal ring. 1 
incised it. and extracted the incarcerated portion of the intestine, which was 
infiltrated, dark-coloured, and marked by a deep groove at the line of constric- 
tion, The sac was cylindrical, and about three inches deep ; it extended 
downwards, forwards, and oblifiucly inwards across the anterior wall of the 
pelvis. 

(hving to the ncce.ssity of finishing the opination speedily, the opening 
was simply obliterated from the inside with catgut sutures, and the abdomen 
closed. The patient recovcretlJ 


Societi' de chirurgte, 19 jiiillet, 1890. 
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(B) , There is an inguinal hernia, but it is not very tense and 
is partly reducible ; yet the syniploms of strangulation are definite 
and persistent. 

In some cases of this kind, the deep swelling may be felt, and it may 
even be noticed tliat it becomes larger and more tense during the attempts 
to reduce the “ external hernia. 

(C) . There is an “ external ” hernia, not at all tense, Iiowe\’er, and 
which can apparently be entirely reduced ; but as soon as the pressure is 
relaxed it returns, and repeated attenii)ts show that it is imi)ossible 
to keep the intestine in the abdomen. True reduction has not been 
effected, tlie hernia has simply been displaced. 

(/)). Sometimes again there is an “externar’ hernia, which can l)e 
reduced without diniculty, and remains reduced ; but the symptoms 
of strangulation persist nevertheless. 

Further, we mav add tliat in the majority of tliese cases some anomaly 
of the testicle is present : the organ is undescended, or perhajis it is dis- 
covered in the vicinity of llie external ring or in the canal. Malposition 
of the testicle, in relation to a hernia, ought always to arouse 
suspicion. 

Lastly, it may be that the “ external ” hernia presents all the signs 
of strangulation, and it is only during the course of the o]:e]ati(m after Ike 
first constriction has been retieved and the first nduction ejjcctcd. that the 
existence of the deep pocket and the second foetts ( f strajv^ulaiion is discovered. 

We have already said that in every herniotomy it is essential to })ass 
the linger into the abdomen and by a carelul examination ol tlie^ entire 
area in the neiglibourhood of the internal ring to make sure that no al)normal 
condition exists. Through neglect of this im])ortant ])recaution. the 
contents of an intra-inguinal sac have sometimes been reduced into a |)ro- 
peritoneal sac and an external strangulation transformed into an internal 
one, or the presence of a inojjcritoneal sac has l:eeu overlooked. 

In pro})eritoneal hernias, ii] whatever guise they j^resent themselves, 
the operation ought to be conducted in the following manner : ^ 

Ferform ordinary herniotomy in the first placx* ; o|)en the external 
sac and incise tlie neck : if the sac is empty, or if the contents can be reduced 
without ditficulty. follow the intc^stine with the linger and exi)lore the 
retro-inguinal region tc.) the outer side, the inner side, and below. L airly 
often a distended pocket of variable size will be felt, and will at once 
coiiN'ey the impression of a second sac ; at other times a distended loop 
of intestine will be detected by the finger, and by following it, it will 
be found to be fixed at its extremity, or that it disa])iiears under a sliarp 
arching band. 

If the reduction of the “external” hernia is impossible, or if, after 


> When there is an e.xteriial iiernia, trangulated or not. If tlien* is notiiing in the canal, 
and a tenso. rounded swelling is deiinit dy felt above Puupart’s ligament, a snpra-iiiguinal 
incision should lx; made ; very often, ii uch cases, it is possible, to make a clear iliagiiosis of 
internal strangulation, and then a inediai: snb*nnibilical lai)arotoiny will he m?cessary, as by it 
alone will it be ])ossible to deal with all cor tingcncies. 
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apparent reduction, tlie bowel slips out a|[^ain immediately, the existence 
of a deei)-seatecl obstacle will be evident, and that obstacle must be 
ex]JOsed to view. 

Nothing is more dangerous or irrational tlian a blind attem])t to incise 
a deep-seated and imperfectly-felt constriction within the abdomen, with 
the finger as the sole guide. 

An effort must first be made, by pulling down the neck of the external 
sac and l)y retracting the inguinal incision, to expcise the dee]) orifice, and 
if it is in the vicinity of the internal ring, the attempt will succeed. 

E\’en the ])ressure of the finger has sometimes been sufficient to stretch 
the ojiening and to free the intestine ; more frecjiiently, however, it is 
necessary to incise the margin with a probe-ijointed bistourv. or with 
curved scissors. Hut this measure, though it has the ad\'antage of avoiding 
an extended incision in tlie abdominal wall, is not. as a general rule, to be 
recommended. Much the b.est ])lan is a free hernio-laparotomy. 

The inguinal incision is prolonged outwards towards the iliac s])ine as 
far as may be necessary ; the different layers ol tissue are divided one hy 
one down to the retro-parietal sac. which is widely ex])ost‘d ; its relations 
and situation are recogni/ed and the neck is sought for, while the intestines 
are ])ushed back and kejit out of the way under sterile com|)resses. 

One or other of two ])lans may then l:e followed : if tlie neck of the 
sac lies close at hand and is easily accessible, it may lx‘ incised first and 
th(‘ incision |.jrolonged on to the anterior wall of the dee]) sac; then, with 
every ])recaution, the incarcerated loo]) will be extracti'd, examined, and 
tn^ated as the nature of its condition may demand. Sometimes it will be 
easier to begin by o]X'ning tlie sac. the thin wall of which will l:e caulioirsly 
raised and the incision ])rolouged through tlie neck. 

In eitlier case, it must not be forgotten that the sac is a true hernia, 
sac. with se])tic contents, containing strangulated intestine which may be 
gangrenous and ]ierforated ; as the o])eration is being iierionnecl within 
the free jx-ritoneal cavity, all nec(»ssary ])recautions must lie taken to 
carefully isolate the area with gauze, and to guard against, or immediately 
remedy, any contamination. 

lutra-alxiominal sacs sometimes acquire a considerable size, and the 
neck inav extend very high u]). At all ensts it is necessary to reach tlie 
ncek, to accomi)lisli which an extensive incision in the abdominal wall 
may lie needed. In sucli cirenmstanees the lesion is. strictly s])eaking, 
an actual inteiual obstruction, and the a])])r()])riate treatment lieconies 
itlenlical. Trendelenburg*, in a ease ol this kind, ])erlorme(l median 


* 'I'ho h.'ilf of tin* scn)turn was occupied bv a swi'lling as as a lu'ii’s 

very tense and not tender — which extended rather indefinitely ifito the injjninal canal. IIk* 
whole of the right porticxi of the hypogastric region was piislu'd forwards l)y a tninonr lh(‘ size 
<»f the two fists, elastic and jiaintiil, which, beginning below at iVniparCs ligament, cxtendc’d 
upwards to the ininiediate neigbbonrh(H)d of the anten^-snperior iliac spine, and inwards to 
about three inches fnnii tin* ninbilicus. Tlie scrotal sac was first opened : it contaiued omen- 
*um : the incision was prolonged i>v(t the anterit»r wall of the inguinal canal, and a mass of 
distended ititestinal coils, with an omental band amongst them, was exposed. On following 
the omentum upwards and backwards witli the finger, a ring. Which a])peared to be the cause 
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laparotomy ; such a procedure will sometimes be unavoidable, but a 
hernio-laparotomy, as extensive as may be necessary,, is the. method 
of choice. 

After the reduction of the contents of the deep sac has been achieved, 
the oj)erati()n will be completed by careful suture of the various musculo- 
aponeurotic planes. 


Inguino-interstitial Hernia. Here the liernial swelling is entirely, 
or almost entirely, /;/ the abdominal icall, and the seat of .strangulation is 
liigh up at the internal inguinal ring. 

In the typical form [simple inguino4ntcrsiitial hernia) the s'ac docs not 
descend below the outlet of the inguinal canal ; it does not, howev^'er, 
remain within the canal, but extends widely beyond its limits, burrowing 


between and separa- 
ting tlie layers of the 
wall, upwards and 
inwards towards the 
umbilicus [Uig. ijq). 
Usually the external 
ring is very small, 
and the testicle is 
undcscendcfl and 
situated in the canal. 

There is another, 
but rarer variety : 
the sac is again intra- 
])arictal and devclo|)s 
chiefly in the su])ra- 
inguinal zone, but a 
inolongation extends 
downwards, passes 
through the external 

ring, and descends towards the scrotum. It is a bilocular hernia. 

Although more common in men, the inguino-interstitial hernia has 
occasionally been oKscrx’ed in women ; Auvray i lias collected fourteen cases. 

Symptoms ot strangulation are by no means rare ; tlie diagnosis is 
often difficult, and the operation it.scll requires a quite special technique. 

It can be readily understood that in the simple, exclusively intra- 
parietal form, where there is no j)rotrusion from the external oriiice of the 
canal, and when a large, ill-delined tumour, enclosed by the musculo-apo- 
neurotic planes, is found in the abdominal wall in the iliac region, there may 



of the strangulation, was reached. An incision was made in the linea alba, suflicient to permit 
Uie introduction of the hand, which by gentle traction succeeded in disengaging and withdraw- 
ing the strangulated loop. ^ A drain was left in the intra-abdominal sac. The i)atient recovered. 
(Reported by Holdkr, “Ueber Hernia Pro-peritonealis,” Heilr. zur klin. Chir., 1891, Bd. vii., 
p. 271) 

' Auvrav, Hernie Inguino-interstiticlle che/. la femme (hornie de Ciovrand),” Gaz. hebd 
de med. et de chir., 10 juin, 1900, No. 46, p. 542. 
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be considerable doubt as to the diagnosis ; one tliinks of an intra-abdominal 
tumour, an intussusception, an intestinal new-growlh, an inflammatory 
mass. Undoiibteclly, the variations in size and relief which the mass 
])resents as a result of the abdominal amtractions, may indicate its intra- 
parietal situation. When the patient liglitens tlie abdomen the tumour 
becomes less evident. But in cases of strangulation, when the muscles of 
the abdominal wall are already in a state of painful contracture, loo mucli 
reliance cannot be jflaced on that sign, particularly in a fat j)atient. 
Howe\'er, in the presence of symptoms of obstruction, tlie discovery of 
a thick, flat, tender mass, more or less nodular, in one or other iliac 
wall, ouglit always to raise a suspicion of an inguino-interstitial hernia, 
'riie absence of the testicle from outside the e.\ternal ring is a most 
valuable diagnostic point. Lastly, in the bilocular variety [hernia en 
hissac) the e.xistence of the s\ib-inguinal prolongation indicates the nature 
of tlie large intra-parietal mass. 

In such cases the o|)eration is quite different from an ordiharv hernio- 
tom\^ ; a long, obli(]ue, supra-inguinal incision must be made, following 
the long axis of the swelling; the aponeurosis of the external t)blique - 
always distended and with its fibres often separated is exposed and must 
l)e very carefully divided, because tlie sac lies immediately underneath 
and is \’ery thin. I'lien, as a rule, the hernial sac is recognized, and any 
doubt which might have existed disa])])ears. The sac in its turn is o|)ened, 
cleansed, and explored, Xote is taken of the route which the sac has 
followed in the abdominal wall, and of the plane which it has opened up; 
the intestine is disengaged, and the neck of the sac looked for, high up and 
to the outc?r side. Tlie constriction is often comparatively loose, and as 
M. Tillaiix lias ])ointed out, the symptoms are to a great extent due to 
the acute angulation of the intestine. If it is necessary to divide the con- 
stricting ring, the incision will be made in an ujiward and outward direction, 
bearing in mind that tlie neck corresponds to the deep inguinal ring, and 
tliat the epigastric vessels lie to its inner side. 

The isolation of the sac and its large intra-])arietal prolongation is 
not always executed without difliculty, and it may lie necessary to use the 
scissors in separating the adherent muscles; lastly, the large hernias leave 
a \ery considerable breach in tlie abdominal wall, which must lie repaired, 
layer by layer, in the liest manner possilile.^ 

Retrograde Strangulation. — In these cases we have to do with 
an ordinary hernia, with an ordinary sac. The seat of strangulation is 
at the neck as usual, but the strangulated loop is not in the sac, ti is in 
the abdomen. 

Maydl- has described instances of this rare type of strangulation 
affecting the appendix and the tube (see later). A similar strangulation 


* See Hkrt.kr’s inothtxl : La hernie iiiguiiio-intiTstiticllo ot son iraitetiient par la cure 
radicalo. Kevue de chir., lo jaiivior, i«)02, No. i, p. i. 

* Mavdi., “ UcbcT rotrogra(](? Tncarroratif)n dor Tuba und dcs Processus Verniiformis in 

Leiston und Schoiikol horn ion.” Wiener klin- Rundschau, 1893, Nos. 2 anti 3. 
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of the omentum has also been observed : on opening the sac, an omental 
segment, more or less thick, and more or less adherent, is exposed ; it is^ 
liberated all around, but the end cannot be found ; and only after the neck 
of tlie sac has been freely incised has the terminal ])ortion of the omentum 
been disco\'ered higher up in the abdomen, sometimes adherent to the'; 
abdominal wall, and usually gangrenous. In a case reported by Bayer' 
(Fig. 140), there was also intra-alidominal torsion of the afferent omental 
segment. The intestine also may be strangulated “backwards;” here is 
an example. - 

Strangulated right-sided scrotal liernia ; herniotomy : the sac was 
iilled with turbid, Icetid Iluid of a reddish-vellow colour ; it contained two 



Fit:. Ivi-tnigrjuk' str;i!i!4uliili(.ui of oiiuii- 

tnni. n’liiycr's cast-, lac. nt.) (A) ( 

(•3) Iiitra alxloiniiul torsion ftl tho onuntuin above 
the neck. (Cl Seiiincnt of onicntuni, ^aniirriions 
as a I'c.stiU of rc'tro.i»r:i(K- slraiiKnlation. (u) N<'ok 
of the sac. (Ef I'faicU-ol the straii^'ulatc*! scKmciit 
of omentum. (F) Small omeiilal band, twisted 
ami adluTont to the neck. (G) Intra.saceular 
portion of omeiilii'ii. not stianijulated. 



Fiii. HI. -ketioKiade straimnlalion of in- 
testine. (V, Wistin^liau.sen’s e;ise, loc. rit., dia- 
urammutic.) (A) Middle ]}ortion «>f the loo]) ; 
retni^rade straimnlation. (B) Caciim. (C) The 
two eiiterinj' limbs of the looj). (p) .\eek of s;ii. 
(El Inlrasaeeular portion of the intestim’. not 
stianiiulated. 


loo])s of small intestine, distended and purple, but apparently little altered ; 
tlie appearance of the intestine contrasted markedly with the fluid in the 
sac. which smelt of gangrene, and the two loo])s seemed independent, as if 
they had descended separately into the sac. side by side ; in thi* neck there 
were four ends of intestine. The inguinal canal was laid o])en ; an 
abundance of blood-stained, feetid li(]uid escajied from tlie abdomen, and 
a lof)p about three inches long, extremely distended, covered with small 
luemorrhages, blackish in colour, and gangrenous in places, was witli- 


’ C. p.^N’KK, “ K(‘troj;ra(lc \et/-incamTalif.u ijiit StioUorsioii ucIut don liruchriiiK.’* 
Centralhl. f. Chir.. iS(>S, Nd. 17. p. .gla. 

- R. V. WiSTiNbHACSKN, “ 7 [IT Casiiistik der Kotrogradoii Inrarcerationem.” Arch. /. klin. 
Chir., 1902, Bd. 6<S, 2, p. 419. 
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^Irawn ; it was the median portion of tlic liurniatcd loop, and the nature of 
tlie condition tlien Ix'caine clear ; the hernia consisted of a sinj^le loop of 
small intestine doubled on itself, the median portion lun ing re-entered tlie 
abdomen and Ixcomc strangulated at the ring (F/g. 141). 

In these cases, therefore, two almost normal loo])s of small intestine 
are found in the sac, and it is Ihe inlermcdiale. inlra-abdominul sei^mcnl 
which is strangulated and sometimes gangrenous. In a case of M. I.. 
Laroyemies* the sac contained 
the cimiin and tlie end of the 
ileum on the one hand, and on 
ilie other a loop of small intes- 
tine, all in a quite liealthy 
condition ; the sac fluid was 
leinoii-vellow in colour ; on draw- 
ing down the intra-abdominal 



/•Vj'. 1.}-’. Kelioiiratk' slraimulalioji cl 

0,. OiroyouR-’s i'n\ ci'.i 


|)ortion of the looj) of small in- 
testine. an intermediate segment 
about two yards in length, 
hlackish. and in a condition of 
approaching gangrene (F/g. 142). 
was brought into view. 

Although uncommon, retro- 
grade strangulation is a pecu- 
liarly grave condition the 

practical conclusion is Ihis: the contents ol a hernial sac. no matter 
how safisfactory their a])p.earanc(* may b-e. must ne\*er lx* re})laced 
in the abdomen without a healthy portion of suHicieut length having been 
■first drawn down from above Ihe ring, and without the whole zone of 
strangulation ha\'ing been adetjuately ex'idored, by the sac and into the 
abdomen ; when face to face with some abnormal arrangement, never 
reduce until the nature of the conditions is understood. 


Ill— HERNIiC WITH ABNORMAL CONTENTS. 

I’nder this heading we shall d(;al with (i) Hernia of the bladder : 
(2) Of flic appendix : (4) Of flic ovary and of ihe lube, 'rhev may occur 
independently, or associated with an intestino-omental hernia. In the 
same grou}) we shall also include (4) Certain hernial neio ^rouilis. 

I. Hernia of the Bladder.- To a certain degree, when dealing with 
a reducible hernia under conditions which permit of a leisurely examination, 
the existence of an inguinal cystocele may be recognized, or at least susjxcted. 
The difficulties and peculiarities associated with micturition ; the discovery, 


^ L. I.audyknm- of l.yons, " Hemic coinpliqix-c d’etranyleincrit rtHrograde de I'intcstin,” 
^•azetic dea Hupitaux, 26 fevrier, 1907. 
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at the inner part of the hernia, of a rounded, fluctuating swelling, which 
fills and empties with the bladder ; or tlie presence of a thick, soft, flat 
mass, comj)letely or imperfectly reducible, and which can be distended 
by injecting fluid into the bladder by the urethra : these various signs, 
when carefully considered, will enable a definite diagnosis to be made, 
or will at least arouse suspicion. 

It is very different, however, when the hernia is strangulated and 
when no history can be obtained ; the cystocele is then only disecn ered 
during the course of the operation, and often it is wounded. 

First let us mention strangulation of a pure cystoccle,^ inguinal or 
femoral. The hernial swelling is, in this case, formed by the bladder alone ; 
there is no sac, or only a small one, situated ai)ove and to the outer side. 
The condition is tlierefore not a true incarceration, and the lesions of the 
“ strangulated ” bladder segment are not usually laonounced, and rarely 
go on to gangrene. But tlie symi)toms may a])j)ear very suddenly, and 
may closely resemble those of hernial strangulation : tension and irre- 
ducibility, pain radiating over the whole alxlomen, vomiting ; \'esical 
sympt(nns (frequent and ]niinful tenesmus, retention of urine, etc.) seem 
to be comparati\cly uncommon, or. at any rate, seldom attract attention. 

During the course of a hernia operation, a lobulated fatty mass is 
found, and under it a reddisli, fleshy wall, whicli may be taken for a thick 
sac. Here is the danger : if, deceived by first ap[n;'arances, one endeavours 
to open tlie supposed sac. it is tlie bladder whicli will be incised. E.xercise 
caution ; e.xaniine the tumour all round, free it, divide the fibrous bands 
which enveloi) it, endeaA’our to follow it into the dejiths ; and if examination 
by the eye, and iiarticulaiiy with the finger, shows that it extends down- 
wards and inwards, its true character will be settled. Sometimes a small, 
empty sacccular cavity may be opened, wliich will then be recognized as 
the interior of a cystocele. 

It is necessary to ])rovide sufficient room, to excise the jire-hernial 
lipoma, to freely inci.se the inguinal wall or Giinbernat’s ligament, and to 
attempt reduction. If the jirotniding vesical segment has a liad ap|)earance 
and threatens to become gangrenous, or if it forms an actual diverticulum, 
or again, if it has been seriously enxled or lacerated during the earlier 
investigations, it should be resected and the vesical wound sutuied in tlie 
way we shall presently describe. 

In cases of strangulated entero-cystoceles, the bladder presents itself 
during the dissection of the sac in two ways, either within or without 
the sac. 

The former condition is the more uncommon. The herniotomy is 
done, the neck of the sac incised, and the contents are reduced ; to the inner 
side and below, a second swelling is then noticed, rounded, tense, greyish 
or reddish in colour, as large as a nut or an egg, sometimes as large as the 


' See A. Gkcc.kr, Des accidents ct des cnmplicaliims des cystoccles herniaires {iuf’uinale et 
crurule], en purlitulicr des accidents d' ctran^lement dans !es cysioc'jes purcs. Tliese de Paris, lyoS 
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list, and which gives the impression of a second sac. 'I'liis has been the first 
impression ol the majority of the operators who have met with this intra- 
saccular hernia ; some have been led to incise the supposed sac and, after 
dividing the serous covering, have come down upon a felted net-work of 
muscular fibres, the muscular coat of tlic bladder. 

In such circumstances, direct incision of the su}.)|JOsed sac ought only 
to be tlie last step ; begin by examining it very carefully ; follow it 
upwards, into the inguinal canal and into the pelvis, enlarging the 
incision in the neck of the sac if necessary : commonly this will conduct 
the surgeon inwards behind tlie pubis to the bladder, and the exact nature 
of tlie swelling will be made clear. 

That is wliat happened in a very typical case recorded by Walther.' 
Tlie sac contained : (i) a large cystic swelling, emerging from the inner 
part of the inguinal ring ; ( 2 ) a strangulated looj) of intestine occuinhig 
the outer part of the ring, 'fhe swelling descended right to the bottom of 
tlie sac, absolutely free from adhesions and co\'ered with jicritoneum. 
On introducing the finger into the inguinal canal, it was easily determined 
that the upjier yiart of the swelling, gathered into a sort of jiedicle, diiiped 
into the pelvis liehind the juibis : it was, in fact, a hernia of the fundus of 
the bladder. 

In such circumstances, the vesical hernia can be reduced like a loo]) of 
intestine, and this is the lirst step to be undertaken ; if the jirolapsed intra- 
peritoiK'al portion has dragged after it a segment of the extra-]K‘ritoneal 
part of the bladder, the reduction will be con\i>leted l>v following the 
jirocedure which will be described immediately. 

More often, however, it is the otlier variety of cystocele which is 
eiicountered ; the herniated Idadiler does not show itself, when the sac is 
opened, in the form of a supplementary, well-dt^lined sac ; the earlier 
steps of the operation are carried out without any jjcculiaritv being 
observed, and it is only towards the end when the attempt is made to 
separate the sac that there is discovered, behind and to the inner side of 
the sac, ne\er in any other position, a thickening covered and masked by 
lat, sometimes a sort of flat, doughy tumour, which extends deeply at the 
inner side of the ring and is drawn out more and more along with the neck 
of the sac. 

The danger lies in taking this thickening for a ])art of the wall of the 
sac. and in seeking to.se])arate it from the surroimding structures, or again 
in a|)plying a ligature around the su])po.sed thickened neck of the sac and 
dividing the sac below. In tlie latter case, after some days, the formation 
of a urinary abscess, and subse(]uently a urinary fistula, will indicate the 
real nature of the so-called thickening, and one will have cause to regrcT 
having transgressed the general rule of not ligating the neck of the sac until 
it has been comidetely freed in its entire circumference and reduced to the 
serous layer onh\ 


‘ Waltiilk, BuU. dc la $oc. anal., 5 avril, 
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^ On the other liand, if, conscious of the necessity of projjerly isolating 
the neck of the sac, one pursues the task blindly and with some degree of 
force, very olten a sort of jiolycystic mass, a series of translucent, thin- 
walled vesicles, will make its ap]iearance under the fat and the apparently 
fibrous layers which the linger has just eroded and separated. The 
nature of these jiseudo-cysts may at first sight give rise to a good deal of 
doubt : they are blind iirolongations of the distended vesical mucosa, 
showing themselves through the gaps in the muscular coat of the bladder : 

they soon rni)ture, the 
urine escapes, and 
tile appearance of the 
large. mucus - lined 
cavity into which the 
linger enters removes 
the last elements of 
uncertainty. If the 
] >a r asacc u la r (' ys t ( )('e le 
is not recognized until 
too late, and the 
separation is acti\'elv 
})iirsued. a very con- 
sideralile lireach may 
be made in the wall ol 
the jirolapsed liladder. • 
Any thickening, 
any doubtful tumour 
in the wall of the 
sac, ought therefore to 
arouse sus|)icion and 
direct the thoughts to 
the bladder ; the jiresence of a large lipomatous mass is an additional 
and valuable sign, because, as a matter of fact, a prevesical lipoma is 
\’ery seldom lacking in these cases. 

W’ithout endeavouring to liberate the sac further, begin by gentlv 
sejiarating and retracting the fat ; under this a lilirous-looking. greyish 
or reddish surlace will be found, and on following up the a])parent 
tumour convincing evidence of its nature will soon lie obtained, 
gi Exercise the greatest care in altem])ting to sejiarate it from the sac 
wall, keeping close to the serous layer and effecting the separation with a 
swab or a piece ot gauze (/og. 143), and stojiping as soon as the adhesion 
between the two becomes intimate : then inish back what remains, im- 
larging the inguinal opening if necessary. During the dissection there will 
always be a considerable amount of oozing, but this can be readily stopped 
liy a little pressure : further, there need be no surjirise if blood is found 
in the urine for two or three days after the operation. 


n 



Fiii. I4 Hti iiiii of llu; hl;i(l(li,;r. - The iu*ck nf Hit- sac is strc(clu «l 
over the index finger, while the mass of fat and the Idaddei wall are 
being gently pnshe*! baek with a swab. 


* See Monoi) et Dklai'.knikkk, “ tV»ntribiilu)ii a I’ctude de la cystoccle iiigiiiiiale.” Revue 
,de'chirur(*ie, 1889, p. 701. 
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If the cystocele has only been recognized after it has actually 
been torn, do not be unduly disturbed by the accident ; it is unfortunate 
certainly, but it has happened to others, i and if proper measures are adopted, 
the consequences will not be very serious. 

To close the neck of the sac, and protect the peritoneum and the wound 
with gauze comjn'esses, is the Jirst ])recaution to be taken ; then secure the 
edges of the tear in tlie bladder with Kocher forceps, free tliem sufficiently 
to allow of the necessary suturing being executed easily and without 
tension, trim them with scissors, and devote all |H)ssil)le attention to 
making a good suture. 

It is well to begin with a continuous suture of tine catgut for ttie mucous 
membrane, for the purpose of a])])roxiniating the wound edges, in prepara- 
tion for the more important suture of the muscular coat, which naturally 
includes only the outer layers of the bladder wall, and is introduced in such 
a manner as to bring, n(.)t merely the edges, but good Imnid areas of the 
outer surface into close contact ; either a continuous suture with closely 
placed stitches, or a series of interrupted sutures may be emj)loyed. It 
there an; any doubts as to the security of the closure, do not hesitate to 
ap|)ly a compknnentary continuous suture including the sui)erricial muscle 
layer and the neighl)onring connective tissues over the hrst line of suture. 

It then only remains, as before, to isolate the " repaired ” cystocele 
as well as |)ossil>le and to reduce it. The further steps ol the herniotomy 
will be carri(‘d out in the ordinary manner ; if the laceration has been 
extensive, and much urine has escaped into the wound, it will l)e Wf‘ll to 
leave a drainage tube at the inner angle. 

If this line of treatment is foilowttd. the accident will as a rule be 
attended by no bad results : at the worst there may be a urinary listula. 
which will usualh' close without much difficidty. 

In cases of \’erv extcmsive vesical wounds, and if com|)lete suture 
inesents considerable difficulties, there remains the resource ol placing 
and fixing a tube in tlie bladder, and suturing the bladder-wall around 
it, tliiis guarding against urinary infiltration ; but, if pt)ssible, the 
]K‘rforati(m should always be closed. 

2. Hernia of the Appendix. — Appendicitis in a Hernial Sac.- 

riie a])pendix, prolapsed aloiig with the cjecum, may bo found in the sac 
of a strangulated hernia ; it may be intact, or may jnesent no lesions 
other than the congestion and a^dema which result Irom the circulatory 
disturbances common to all hernial contents: in any case, however, 
except when it is absolutely necessary to linish the o])eration as speedily 

\ . 

* III Wf collected 2u cases of operative lesions of the bladder durin|2 the Course of 

hernia (iperafioiis {Nevuf (fc ihirur^iv, t. xiii., p. and iii). rr.)fessnr Berger in i8oS ( V mi/r 
fir vhiriir^ie, t. \'i., p. pSS) noted tii t of 5«) recurded cases of inguinal cysioC(‘le, in 1 1 only had 
the Condition heen rccogiii/ed at op, .....w.., before the bladder liad bec'H damaged. In -lo cases 
the bladdin* had been injured during the c«»ur.se of an operati<^ii tor strangulated hernia or fcji 
I'adical cure, and in 15 cases the accident was onlv recognized alter a period N arving ttom several 
h“urs to several davs. See also F.-vkoi.N-l'AYOLLK, Contribution a VitHiic des hrrnirs dr la vrsste. 
These de Paris, n>oV 

VO,.. ,1. ■ y-i 
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as possible, the appendix should be resected. These cases, therefore, 
present no special difficulty ; it is a very different matter, however, when 
appendicitis occurs in a hernial sac. 

W'hether strangulated or gangrenous, the ai)pendix is then the jirimary 
cause of the symptoms, which differ somewhat from those of an ordinary 
strangulated hernia. These special characteristics may raise susjncions of 
an appendicular hernia, but are rarely sufficient to warrant a definite 
diagnosis. Sometimes there is a large, right-sided inguinal hernia of old 
standing, wliich has suddenly become painful, irreducible, and tense, and 
complicated by abdominal distention, vomiting, and a more or less inten.se 
peritoneal reaction ; but intestinal obstruction is often incomplete, flatus 
at least being .still passed ; the symptoms, in fact, are those of hernial 
peritonitis; the “ inflamed hernia of the old writers, rather tlian those 
of definite strangulation. 'I'he external ajipearances also are indicative 
of an inflammatory condition: the skin is red and (edematous; sometimes 
indeed there are actual accumulations of pus beneath it. 

Tlie need for immediate open operation is then ejuite as urgent as in 
a case of true strangulation, j)erhaj)s even more so ; the c'ontents of tlie 
sac will show us. in a moment, what disastrous results might accrue from 
ill-advised taxis. 

In other cases, the hernial swelling l)as ai>|K'ared (juite recently, or 
has only ac(]uired an appreciable size a (X)m|)aratively short time belore ; 
it is (lefinitelx inflammatory and suggests a hecal abscess due to gangrene 
of a lateral strangulation ; as before, the symptoms of obstruction are 
incomplete, and the clinical ))icture is rather tliat of iK'ritonitis than of 
strangulation. Here again, operate at once ; this will n^veal . 

(H). A Hernia of small or moderate size. The operation is j:er- 
formed in the ordinary manner; on cutting into the sac it will often be 
found greatly thickened, composed of a number of superposed lavers, 
reddish-grey or yellowish in colour, and infiltrated with ])us ; sometimes, 
indeed, it may be necessary to traverse an actual abscess eaxity in open- 
ing the sac. I'liese points in themseh'es will always raise sus})icions as 
to the nature of the underlying ('ondition. 

In the sac, mie of three ])ossil)ilities ma\' present itself : 

(a). The site contains He/Zz/Hg beyond a variable ijuanlily of turbid, greyish- 
red, jceiid or definitely purulent fluid ; no intcistine, no omentum. 

Explore the neck of the sac, from whence the fluid continues to flow : 
the finger alone will sometimes recognize a small rounded mass, or a firm 
cylindrical cord dee|)ly situated at or behind the internal inguinal ring ; 
but to determine the; exact condition of affairs and to enable the })roper 
treatment to be carried out, the neck must be opened, and the incision 
will then come down on a low-seated focus of appentlicitis at the entrance 
to the hernial sac which lias just been opened. Liberation and excision 
of the ap|)endix, cleansing of the inflammatory focus, drainage by way of 
the sac, and partial closure of the wound com])lete the operation. 

(b). The sac contains the appendix alone, - The. lesions may vary from 
simple reddening and swelling of the organ, to gangrene, jierforation, or 
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rupture — partial or C()mj)lete. these are in fact the usual lesions of acute 
appendicitis, and there can be no doul)t that in the majority of stran^nilated 
hernias of the apj)endix, the inflammatory ]m)cess is not associated witli 
strangulation, proj)erly so-called. 

Whatever may be the ])atliogeny, however, the ])r()])er treatment 
remains the same : after the sac has been carefully cleansed, the neck must 
be incised sufficiently to ])rovide free access to the deej) focus, and to allow 
tlic appendix to be drawn down and 
liberated u]) to its ciccal attachment. 

Sometimes the organ may j)resent itself 
by its middle part, its reddened, distended, 
almost unrecognizable “ body,” which, 
sharply bent on itself, has alone slipped 
into the sac, while the tip has remained in 
the abdominal cavity, abo\e the internal 
ring, where it has sometimes perforated 
(Fzg. 144). This retrograde incarcera- 
tion^ must not l)e forgotten. Plenty of 
room must be j)rovide(I, and the ascending 
e.vtremity, followed with the linger, gently 
liberated and extracted. The removal of 
the organ will then l)e practised in the 
usual manner. (See Ai’1*i-:ni)ICITIS.) 

If the symptoms are of recent date 
and there is no a]));en(licular ])erforation, 
and no'fadid, suspicious Iluid in the sac, a 
radical cure may be performed and the 
wound completely closed: in the majority 
of cases, howe\'er, drainage will be re(juired. 

{(.'). With the {/ppcjidiw a sr^^meni 0/ omculum is found in Ike sue. The 
amount ol the omentum varies ; it is usually wry adherent, and it is the 
first structure to come into view when the sac is o])cned. It is onlv after 
the omentum has Ix-en se|)arate(l and raised that the api)endix is perceived 
lying at the back of tlie sac. 

The appropriate treatment is (jiiitt^ evident, and consists in the ligation 
and excision of the omentum, in tlie extraction and removal of the apjjendix, 
the womul being sufliciently enlarged to meet the e.\igencics of the case.v 

All tlie conditions just described present themselves, as a rule, un- 
expectedly ; .still, it is to be noted that the hernial swelling not seldom 





/•/c. M |. K«‘lroyr:i<l(* stranj,Mihilion 
ol tlir ajipciKlix. (A) Carsini. (B) I'irst 
portion (»l the appeinliv. (Cl Ivxtrmhly 
of appendix, gantjri-notjs and ]>crloralcd 
as a rc'snlt of atnijirade stranj,Milation. 
(D) Intras.uvular looj) of tin; appondi.x. 


^ .Mniichot, nf Sons, has pnhlislK-d a vjtv inslnirtivo case : it rolalod to a woman, 70 yoars 
"t a}:»o, with a rij»ht in^^iiinal hernia ; after tin* sac hatl been oj^eiied, not without smiie dilhciilty, 
a small hard mass, witli a siimoth snrfaee and of a de<*p red colour, was isolated. The rinjr, 
whfch was not verv tifiht, was incised, and an attempt was niatle draw down tin* herniated 
mass in order to determine th(* state of its walls; tlie attemi't. however, pnweil unsuccessluU 
Oil intn ducinj» the lin^^er into the in^ninal canal to discov(*r the cause of the failure, a hard, 
rreu[nlar cord, not at all liki* intestine, was t(*lt ; «oiiig more deeply a free exiremily was 
letected, and it was then reco^iiiiml that the h»‘riiiated mass was the appendix dmjhled on 
t^Hf. After gentlv separating: tin* adhesions, the organ w-as drawn out and resected. Kxcision 
*f the sac, siihciitaneous drainage. K(*cc»vcry. (“Appeiidirite lierniaire sirnulant ini rOranglo 
iieiit de rintestin ; kelolomie ; ivsi’Ction de rai>peiidicc : gnerisoii.” Gazette hebd., y deceinbrc, 
' KH», Xo. yS, p. 1165.) 
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exhibits certain appearances which are a little unusual or suspicious, and 
which ought to put the operator on his guard ; further, the contents of 
the sac after a little investigation will perhaps speedily reveal the exact 
nature of the condition. The operation will then differ in no way from 
the ordinary o])eration for apixmdicitis, except that it is performed in the 
opened liernial sac. 

(A*). A large Caeco-appendicular Hernia. — Here tlie local condition 
is usually more complicated and tlie operation more difficult. 

Let us consider first of all the most common case, that of a large, 
old'Standing hernia, “inflamed'' ralher than strangulated, and with a 
definitely itiflammatoiy e.xternal a])pearance. Herniotomy is performed, 
and in the sac thick, feetid, reddish fluid, suggestive of intestinal gangrene 
or perforation, is found ; the herniated coils are glued together and covered 
with purulent lymph : on separating them the caecum is discovered occu])y- 
ing the posterior wall of the sac, and also a focus of appendicitis. Further, 
the neck is not very tight, there is no strangulation. ])roperly so-called, and 
at no other jK)int d(.)es the intestine ap])ear to he affected. It is a case of 
a])])eridicitis in the midst of a hernia, and the technique would be identical 
with that a])plicable to api)endicitis in the iliac fos.sa. were it not necessary 
to reduce the coils of small intestine and the caH'um, which form the walls 
of the intrasaccular inflaniinatory focus. 

Begin therefore by enucleating and resecting the a])peudi\, and by 
treating the peri-ap])endicular focus ; a thorough washing of the wliole 
of the sac contents l)y means of warm boiled water, and dry cleansing of 
the entire surface of the intestine with aseptic gauze swabs, constitutes the 
Jiext step; if any omentum is present, it will be ligated as high up as 
j)ossil)le and resected, then the coils of small intestine will be reduced, and 
finally, attention be directed to the crecum. the walls of which are often 
infiltrated and friable where they have been in contact with the inflamma- 
tory focus ; and naturally great care is required in handling them. 

It may be that tlie original ap])endicular lesion has l)een less quickly 
and easily rec<jgnized ; the sac is filled with adherent intestine and omentum, 
which are se).)arated with difficulty, and it is only towards the end of the 
operation that the appendix, more or less diseased, is found, quite 
posteriorly, embedded in the wall of the sac. 

This brings us to another group of cases in which the hernial appen- 
dicitis gives origin to an extra -saccular abscess. In a patient of M. 
Gangolphe's^ there was a large, right-sided inguino-scrotal hernia, which 
had become painful and irreducible some days before: the swelling was 
as large as an infant's head, “ the scrotum at its infero-internal ])art was 
hot, red, and very sensitive to pressure." A little later, a scrotal abscess 
was opened, containing about a glassful of very fadid pus; but neither gas, 
foreign body, nor fiecal concretion. The wound healed rai)idly, and at the 


Gan(;oi.piik, “ Hernies du gros intestine. Appendicite licniiaire.” Lyon mi’dicaly 1S92. 
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oi)crati()n for radical cure vvliicli was ultimately performed, the ai)pendix 
was found embedded in the wall of the sac, quite at its lower part. 

This case indicates the safest line of action when there are no pro- 
nounced hernial syin])t()ms ; but it is not always so, and the a])i)endicitis 
fairly often manifests itself by intra- and extra-saccular ])hen()mena. An 
abscess is discovered in the coverings of the sac, and at tlie same time there 
are grave signs of hernial “ inflammation, or of liseudo-strangulation of 
the ])eritonitic. iy\K\ which make a complete (qx'iation necessarv. 

W'e find an excellent illustration of this in a case recorded by 
\I. Aug. Pollossoni : here again, there was an enornious inguinal hernia, 
with a reddened and infiltrated scrotum; but the sympt<)ms, at first mild, 
liad become much worse, with fa*cal vomiting. During the isolation of the 
sac, an al)scess about the si/e of an egg, lying in contact with the postero- 
internal ])art of its outer surface, was o|X‘ned. I'lie cavit\' was carefully 
<'leansed ; tlie sac was then incised along its anterior surface, and it was 
found that the hernia contained a large loop of small intestine, the ca'cum, 
and a |)art ot the ascending colon ; at the same time, a quantity o( yellowish 
and somewhat turbid but not jnirulent fluid escaped. The cjeciim was 
situated on tlie |X)sterior surface of the sac ; the cjec'al end of the appendix 
was \'isil)le, but its free extremity could not at first be seen; however, 
on following the a|)pendix along from the c;ecum. it led into the extra- 
sac('ular abscess cavity, and it was evident that at that [)oint the 
apjiendix was almost completely dcstroved. 

I'lider such ('ircumstances, before opening the sac the abscess should 
first be incised and emptied : the sac should be opened as far away from 
the absce.ss as [lossible, usiiaUv on its anterior surface. The reduction of 
the sac contents may be extremely difficult: instead of trying to reduce 
the c.'ecum and the attaclied part of the sac -contaminated with |)us and 
always impossible to disinfect completely it will often be better to leave 
the lower cjecal segment outside the abdomen, after having jaovideil for 
the restoration of the fiecal current by free incision of constricting bands. 

3. Hernia of the Ovary and Tube. — W’e must refer Init very briefly 
to these conditions. It almost always comes as a surprise when an ovary 
and a tube are found to be the sole contents of the hernia, or when 
they are met with in a sac containing also intestine and omentum. 

In the first hypothesis, ovariocele jnire and simj)le,- sym])toms may 
arise resembling those of strangulation or, perhaps more closely, those ol 
hernial “ inflammation.” Although certain features are lacking in the 
clinical picture, the indications for operation are none the less urgent, in 
the presence of a })ainlul, tense and irreducible hernia, es])ecially when 
redness and oedema of the coverings indicate an acute ju'oeess. 

After the sac is opened, the line of treatment will depend on the state 
of the ovary and the tube. 

^Quoted in the tli<‘sis (d J. Chaknois, Des hermes du creum comf^liijiues ii\il^fyt'mliciit\ 
Lyon 1.894, Obs. ix. 

“ It is not very uncommon in little {*irls durinf* tlic first two years of life. 
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If the contained fluid is clean serous, and odourless, if the two organs 
present merely superficial congestive lesions, if the stretched and plicated 
broad ligament which forms tlic pedicle is likewise intact, then they may 
quite well be reduced, after the necessary relief of any constriction which 

may l)e present, and the 
operation terminated by 
a careful radical cure. 

It must be recog- 
nized, liowever, that in 
cases of strangulation 
or pseudo-strangulation, 
these conservative mea- 
sures are tt)o seldom 
a])plicable : the sac fluid 
is sanious and fetid ; 
the tube, swollen, dis- 
tended. and with a 
coating of yellow lympli 
which extends on to 
the ovary, is sometimes 
gangrenous ; the pedicle, 
so m e I i m e s twisted, i s 
eroded, frial)le, and dis- 
coloured : the sacrifice 
of both organs is then 
unavoidable. The ])edi- 
cle must 1)0 drawn down 
sufticiently to allow of 
the ligature being ai)plied 
to a healthy part of tlie 
l)roa(l ligament, and then 
divided. 

Lastly, the tnl)e alone may be found in a hernial sac ; we have 
studied tiiese isolated hernias of the fallopian tube 145), and 





Fis;. 145." Inguinal lu-mia coiiliiiiiiin? the Itihe. The hernial 
wiclisi lias been laid freely open. The tube with its liinliri.'Ued 
extremity (T) i?5 seen. .At (V! a jiromineiuv in the lower wall of 
the s;ie indicates the sitiuition of the herniated blad<ler. ' 


^ This was a case of sitmiltarKMnjs hernia of tube and bladder. 'I'he patient, a woin-m, 
■y) years of age. presented somewhat nniisiial symptoms of strangiilati(»ii : th(‘ temjieralurc 
was 102°, the aiidcyiien distended, the tongue dry : the hernial swelling in th«r right groin 
was as large as an egg, completely irrednciblc, very ti'nder, and its surface, was a little redilened 
riu* sac contained a considerable quantity of reddish, strong-smelling fluid, and the cavity 
seemed almost empty. On its lower wall there was a sort of c«>rd, of a duskv-red cnloiir and 
blackish in places, which ended in front in a thickening. aMl behind extended up into the ring. 
We Sf)e(!dily recognized this cord as the fallopian tube : its calibre, its sinuosities, and above all 
its fimbriated extremity, indicat<‘d its nature ; the orifice was somewhat dilated, and from it 
drops of pus escaped on the slightest pressure. The ring was very tight : the tube was actually 
strangulated and could not be drawn down. After incising the ring, I pulled down a length of 
he.althy tube. The contrast between the discoloured, flaccid, herniated jiortion of tlx* tiil)e, 
and the smooth, red, healthy, abdominal portion, was very definite : there was a well-marked 
groove at the junction of tlx! two parts. The tube was ligated and excisi'd with the thermo- 
cautery. In separating the sac, I found an intimate connection between its posterior wall and 
a firm, greyish, fibrous layer of tissue which ticcupied tlie siipero-internal p.irt of the inguinal 
space : suddenly I noticed a series of small, translucent v<\sicles appear under my finger, one 
of which burst and gave issue to a jet of urine. The bladder was repaired and healing ensued. 

Hernie inguinale simultanee dc la troinpe uterine et de la vessie. Les hernies de la trompe. 
Les lesions operatoires do la vessie herniee." Revue de chirurgie, 1892, pp. 12 and 111.) 
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M. Garrigues^ has collected 43 instances, of which 25 were inguinal, 14 
femoral, and i obturator. 2 The acute syinj)toms to which they may give 
rise may be due either to strangulation or to hernial salpingitis ; the 
diagnosis can scarcely be made exce])t during tlje course of the o])eration.'^ 

4. Tuberculosis and New Growths in a Hernia Sac - These are 
quite exceptional occurrences it is true, when the frequency of strangulated 
hernia is taken into consideration still it is well to l)e aware of their 
possible existence, and to be accpiainted with tliose complications which 
may modify the clinical course of the hernia and the operative technique. 

(/I). Tuberculosis, when it manifests itself in the form of miliary 
tubercles, limited to the wall of the sac or aftecting l)()th the sac and its 
contents, creates no si)ecial difficulty in the operation ; the ultimate 
prognosis alone is seriously aggravated. 

The sac having been opened, one is surprised to see its inner surface 
covered with numerous rounded greyish and yellow granulations, some- 
times discrete and restricted to a limited area, at the bottom of the sac, 
for instance, Init more often spread over the whole extent. The surface 
of the intestine and omentum is sometimes (piite normal, and the case is one of 
siiccHlay iiihcyciilosis, possibly limited to the sac, hut as a rule implicating also 
the j)arietal |)eritoneum. This is what 1 found in the case of a woman some 
forty years of age, who, however, also |)resented fairly advanced ])ulmonary 
lesions : tlie iiernia (it was a femoral hernia) was reduced and the sac 
resected ; an uno\’entful recovery followed. 

In, other cases general liernial tuberculosis is found, again of the 
granular ty|)e, but affecting both sac and its contents. And here also 
the op(‘ration will be executed exactly as in ordinary ('ases. 

Two ])()ints only de.serve s])ecial mention. 'J'lic intrasaccular fluid 
is often very abundant, and after the incision of the neck a further quantity 
of the same clear yellow fluid escapes from the abdominal cavity : it is 
tulx'rculous ascites, and advantage should be taken of the open hernial 
cliannel tt) eva('uate it completely. 

Resc^ction of the herniated omentum, studded with miliary tul)ercles 
and sometimes with larger libro-caseous nodules, is always necessary, 
niul an effort should be made, bv drawing down the ])ediclc, to apply the 
ligature and to divide the membrane in a relatively healthy and less 
infiltrated })ortioii. .As a matter of fact, although the tuberculosis is usually 

' (i.VKRK'.i r,s, L(’s hernit's lie la trtnnpe nUrine, Those do Paris, njDf. 

^ In threo oasos tlio precise seat of thc‘ hernia was not indicated. 

’ V^ifiinal exaniinatii)!!, by whicli the lati*ral inclination of the uterus and the applica- 
tion of tile uterine cornu to the abdominal wall ctuild be recognized, would, however, give some 
useful information ; thanks tc) such an examinatit.»n, M. Villard, of Lyons, was able in one case 
to inake a diagnosis of suppurative salpingitis in an inguinal hernia sac, and the diagnosis was 
Confirmed at the. operation. (Villakd, " Salpingitc suppuree, dans uii sac heniiaire.” Hull, 
dc la Soc. ilc chir. de Lyon, juillet, luoo, p. 225.) 

I'hc ipustion of hernial tiibt^rculosis has formed the subject of numerous luonographs, 
‘Unl many cases have been published during the last ten years. See particularly the articles by 
J<»N.\KS(:o, “ 'ruberculose heriiiaire.” Kevue de chin4ry,ic, mars el juiii, i*Sgi- — P.'H ki .ns (to 
wliich we shall refer later on). — Barozzi, Arch. de med„ 7 Juillet, i. So;, P.S5.— -K. Lkwisohn, 

Ueber die Tuberkulose dcs Uruchsackes.” Mitteil. au.s der GrensfU’h. der Med. u. Chir., 1003, 

p. (>57. M. Lewisohn reports 62 cases, of which 33 were operated on, but in 5 only was 
the operation nece.ssitatcd by symptoms of strangulatiim. 
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disseminated over the entire extent of the omentiun, the herniated segment 
may be more largely involved, and it ma\^ even ha})pcn that the lesions are 
limited to tlio segment witliin the sac. 

This first type of hernial tuberculosis is tliercfore merely an operative 
incident, unfortunate and disturbing certainlv, but one wliich docs not 
in any degree complicate the performance of tlie o|)eration. 

It may be very different in the fibro-caseous type, where there are 
large nodules disseminated tliroughoiit the omentum, and - still more 
important' -extensive adhesions. We have just si)oken oi the ascitic form 
of tuberculous peritonitis in a hernia sac ; here we have the other variety, 
an adhesive, agglutinating type, in which the work ol separation is always 
troublesome and sometimes (langerous. 

But here again the situation is simplified, iij) to a certain point, when 
the omentum is the principal or sole seat of the lesions : one is 
then at liberty to excise it widely. In a patient of \'on Bruns’, > the omentum 
was studded with nodules, mostly ca.seous, of varying sizes, and was 
twisted in its lower part into a cord as thick as a finger, which adhered 
circularly to the sac in such a way as to divide the saccular ca\ ity into two 
parts, of which the lower was transformed into a caseous abscess : it was 
necessary to sacrifice the testicle, with the sac. omentum, and abscess. 

It is easy to conceive what hap])ens when the process of adhesion and 
coale.scence has spread from the omentum to the intestine : the typical 
condition of adherent hernia results, and the adhesions, which are usually 
den.se, render the separation very troul)lesome because of the special 
friability of the intestinal wall. 

The readiness with which- unless the* most minute piecautions are 
e.xercised- lacerations occur in the abdomen during the performance ol 
a Iai)arotoniv for tuberculous peritonitis, or during the enucleation of a 
tuberculous tul)o-ovarian mass adherent to the intestine, is well known. 

The operator must, therefore, be on his guard against these dangers, 
because it will often be neces.sarv to liberate the herniated intestine, not- 
withstanding the risks, the symptoms of pseudo-strangulation being in fact 
due to the action of the intrasaccular bands and aflhcsions. 

(/>*). New Growths. — Symi)toms of |)seudo-strangulation may also 
sometimes complicate a hernia when the sac or its contents are the seat of a 
new growth, although here again true strangulation may occur. 

Without dwelling on the subject of hernial and peri-hernial 
neoplasms,*^ to which I believe 1 was one of the first -in iXcSg to draw 
attention, I shall content rny.sclf with summarizing a more recent case 
which will serve as an illustration. 


Cask If). — It related to a man. sixty-five years of age. on whom 1 operated 
in the Saint I.ouis Hosjiital. for a large, strangulated, right inguinal hernia, the 
.symptoms !)eing of forty-eight hours' duration : the symptoms of strangulation 
were complete, including facal vomiting, profound stercora-mia. a very feeble 
pulse, and pinched face. 


' P. VON Bruns, “ Tuberculosis herniosa,” Beitr, zur klitu Chir., iS()2, Bd. ix., i, p. 20(). 
- Neoplasme? heruiaires et pcri-herriiaires. Gazette des hapitaux, 1889, p. 801. 
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I found the sac occupied by the ca'ciun, wliich was much distended and of 
quite abnormal appearance, and by the terminal juirt of the ileum. 'I'he 
strangulation was not very light, and the relief of the constriction ])rcsentcd 
no difliculty. But when 1 came lo liberate the cieciim, 1 found that the whole 
of its lower segment 
formed part of the 
wall of the sac, and 
that it was the seal 
of a. large, hard, 
nodular tumour, 
which from the front 
could only be felt, 
but posteriorly could 
be seen, infiltrating 
the posterior wall of 
th(‘ sac. 'the only 
choice lay between 
making an artificial 
amis, and resei'tiiig 
the ca'cum. I de- 
cided on the latter. 

1 separated th(‘ 
whole hernia eii 
masse, drc'w llie 
Iow('r segment of 
the ascending colon 
and the terminal 
jjait of the ilenin 
into tlie wound, and, 
after provisional liga- 
tion of • the bowel 
with two stri|)s of 
gaii/e, 1 performed 
enlerectomy and 
anastomosed tlie ileum to the cut end ol the tolon. after haxing reduced 
the ealibre ol the latter by suturing one of its angles ; tlie ileo-colic loo)> 
was then redma'd. and the o[)eration completed in the ordinary way. • The 
specimen is shown in /vg. 14O. 'Flie patient, despite his a])])arcntly iiojieloss 
condition, stood the operation very well, and lived for thrc’e days under condi- 
tions which made ns hope for a siu cessfnl result : he had jiassed flatus, vomiting 
had ceased, and all abdominal reactions had disa]>i)eared. I’nfortunately. the 
fuilmonary congestion, wliich had been ])resent at tlie time of tlie o])eration. 
jiersisted, and finally became general, and carried him off. At the autopsy, 
the suture line was found intact, and the adjoining region ]>erfcctly dry ; there 
was no trace of ])critonitis. but both lungs were consolidated. 

These cases are, however, very uncommon, and fortunately so, because 
almost invariably they necessitate resection of the liernial neoplasm under 
particularly unlavourablc circumstances. 



1.10. - Neu virnwlliol the luTniatcd aLC'inn. (Saronin; 
stipra-valvular p;»iTiou ol the posteiD-imernal wall.) 


IV.-HERNIiE TRANSFORMED OR COMPLICATED BY 
PRECEDING TAXIS. 

This is a condition which not uncommonly presents itself in practice. 
A hernia lias been reduced by taxis, ])erhaps tlie surgeon has reduced it 
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himself : some hours later he is again summoned to see the patient ; the 
sjmiptoms of strangulation still persist, the pain and vomiting still continue, 
the distention is increasing, and the septic intoxication is becoming pro- 
nounced. What has happened ? What is to be done ? 

One or other of several occurrences has taken place : it is 
necessary to be acquainted with these |)ossibilities, and the cause of 
the contimied strangulation must be studied ; but lace to face with the 



Fis;. 147. — Krduction en masse. (A) I’pper 
eiul of tlu* strunmilaltd loop. (B) ConstrictiiiK 
ring, reduced along with the sac. (C) The 
strangulated loop and Ihe sac pushed ch masse 
above the internal ring. 



/*’fg. 1. 1 8. I'alse reduetiim bv rupture 
of the sac and displacement of ih»‘ in- 
testine into the extrai>eritoneal c-llular 
tissju'. (A) ri)per end of the strangulated 
hH)p. (B) J.oop displaced through the 
tear in the stic into the extraperitoneal 
cellular tissue. (C) The tear in the sac. 
(D) The empty sac. 


actual emergency, no time must be lost in striving to come to a i)recise 
diagnosis, which is. indeed, very often imj)ossible, and recourse must be 
had forthwith to the intervention which we shall describe immediately. 

(,•1). The only result of the taxis has been the reduction en masse 
of the hernia ; in other words, the sac and its contents, without altoraticm 
of their mutual relationships, have been p'ushed back together through 
the inguinal canal, and the internal ring into the extraperitoneal cellular 
tissue : the hernia has become properitoneal, and remains stranj^ulatcd 
(Fi'g.i47). 

Sometimes the displacement has affected only the neck and the upper 
part of the sac, and the fundus still occupies tlie inferior segment of the 
hernial track. 

(fi). The taxis may have properly mobilized and displaced the con- 
tents of the sac, but instead of re-entering the free abdominal cavity, 
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they have been pushed into a diverticulum of the sac, some pocket 
in the vicinity of tlie neck (i)ropcritoneal usually), and ready to become 
the seat of fresh incarceration. Some writers indeed are of the opinion 
that the majority of the so-called reductions en mm^ie which we have just 
mentioned are really cases of reduction into a pre-existing pocket. How- 
ever that may be, tlie result is juactically the same, and the treatment 
ought to l)e the same. 

(C). By forcible taxis the sac has been torn, ruptured above the 
neck, and the intestine has been 
pushed through the gap into the 
extraperitoneal cellular tissue while 
still reiTiaining strangulated (ivg. 148). 

This is a very uncommon accident, 
and can of course only be diagnosed 
during the course of operation. 

(/)). Another exceptional accident 
ma\’ occur : under repeated and forcible 
pressure, the neck tears circularly, 
separates from the rest of the sac, 
and the intestine is pushed back 
into the abdominal cavity, but still 
surrounded by the constricting ring, 
which re-enters with it (F/g. I4()). 

Then an internal is substituted for the 
hernial strangulation. 

(E). Lastly, although the contents 
of the hernia may have Ix'en properly 
and elTectnally reduced, the intestine 
Ix'comes kinked, twisted, or strangu- 
lated anew in the neighbourhood of 
the internal ring, under an epiploic 
band adherent to the neck of the sac ; 
or again, the loo)) of intestine, after 
reduclion, remains flexed, kinked, or 
folded by the adhesions, just as it was within tlie sac. and the obstruction 
persists (/w‘g. 150). 

Is it possible to make tlie diagnosis of one or other of these conditions : 
that is, is it jiossible to recogni/e the cause of the continued strangu- 
lation ? In the majority of cases, no. In the e\'ent of reduction cn imme, 
or into a diverticulum, when* the im])erfectly reduced loop remains in 
contact with the deep inguinal wall it is possible on i)alpation to discover 
the tense, rounded, fixed .swelling which we mentioned when speaking of 
jiroperitoneal hernia ; at the bottom of the inguinal canal or behind the 
wall towards the iliac fossa, or towards the hypogastric region, a larger or 
smaller mass may be felt, distinguislied from the neighbouring abdominal 
territory by its con.sistence and dullness. This, taken in conjuncti(m with 
the functional symptoms, affords a valuable sign, although its exact inter- 
l)retation is always a little doubtful. Hut even in the absence of any 



i+t).- l alsf rwlmlion hy drcnlai 
nipturv' of tin* sac hrlow llu; neck. (A) C]>i>i.T 
end of the strangnlatcd Itwp. (B) Neck 
I'cdneed with the stranjjulaletl loop, and 
inaintaiuinj.; the strangulation. (C) Strangu- 
lated looj). (D) The empty Siie. 



204 STRANGULATED INGUINAL HERNIA 


definite physical sign, the persistence of the symptoms of acute strangulation 
commands operation without delay. 



Two routes present themselves under these circumstances : the 
inguinal incision, extended, if necessary, and as far as may be necessary, 
into the abdominal wall — that is, a hernio-laparotomy or primary median 
laparotomy. Jn the majority of cases, and {)articiilaiiy when supra- 
inguinal ])alj)ation has re\ealed the jiresence of a suspicious swelling, there 

are decided advantages in following tlie 
technique of an ordinary herniotomy, which, 
as a rule. pro\'ides more direct access to the 
site of the continued slnini^ulution. makes 
the operation more sim|)le, k'ss dangerous 
(at least in urgent surgery and wlieii 
resouices are limited), and lastly, may l)e 
completed bv excision of the sac and a 
radical cure. 

Tlie first step, therefore, is to open the 
inguinal canal by incising its anterior wall . 
if it is empty, the sac and its contents have 
been reduced en masse ; or it may contain 
the empty sac. 

In either case, the internal ring must 
be incised for a sufficient extent to allow of 
an adequate digital and ocular exploration 
of the surroundings of the hernial region ; 
and there must be no hesitation in ))ro- 
viding a sufficiency of room in order that 
the lesion may be recognized at once and 
satisfactorily treated. Free access is of capital importance ; and though 
it may sometimes happen tliat the neck of a ju'operitoneal or displaced sac, 
situated \'erv low down and quite close to the internal ring, may be iiK'ised 
without dilficulty, still even then the strangulation ought only to be relie\'ed 
under visual guidance ; the dangers incurrefl in blindly seeking and breaking 
down what is supiiosed to be a band, or the neck <)f the sac, within the Iree 
abdominal cavitv, and in the midst of distended coils of intestine, will be 
readily understood. 

The inguinal incision will therefore be carried upwards and outwards 
as far as may be necessary ; particularly u])wards, ])arallel to the outer 
border of the rectus muscle and as close tf) it as possible. Liberate the 
intestine and excise the deep sac : these are the two chief features of 
the programme, which will be comi)leted hy careful closure of the inguino- 
parietal wound. 

Median laparotomy is indicated in cases where there is ground for 
supposing the existence of secondary internal strangulation, where the 
examination of the inguinal and .supra-inguinal regions has given entirely 
negative results, and lastly, in all conditions where the symj)toms of 
obstruction are definite but the cause is uncertain. 


Fif;, I SO. Two liuiLs of a loop of 

intc-sliiic. iLvod toyothor by adhesions 
like the double Ixirrcls of a 
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Taxis may bo followed by other eomjJications : it may rechice iniestim 
which is in process of perforation,^ or already perforated, t^angrenoiis omentum, 
a^erv septic sac /luid which, even in the absence of any intestino-omental 
lesions, may siii’lice to inoculate the i)eritonciim and to give rise to generalized 
peritonitis. 

W'e shall tlien have to deal with ])eritoneal infection, usually of the 
hvpothermal, the most dangerous, tyj)e ; the necessary treatment is 
identical with that of any other intestinal jx'rforation : median la})arotomy. 
Search for the perforated loop, close the |)erforatioii or perforations, 
irrigate and drain. It is needless to insist on the gravity of the ])rognosis ; 
we liavc only one inetliod of lessening that gravity : oj.ieration, performed 
early and rapidly. 

Two other complicatif)ns wliich, apart from any strangulation, may 
necessitate immediate o]K*ration, also require mention : (i) Serious con- 
tusion of a hernia, gis’ing rise to symptoms of liernial peritonitis, or even 
followed b\' riqdure of the intestine. I saw a man die in tlie Heaujon 
hospital wiio had fallen from the fortifications and injured a large rigid 
inguinal hernia : at operation I had found a perforation of tlic intestine 
and generalized ])uniUud j)eritonitis ; (2) Spontaneous rupture ol the 

coverings of tlie hernia, followed by evisceration c)f the contents: this is 
a verv uiK'ominon accident (Mme. Katz-Tcliel)ycheif lias collected 24 
cases in her thesis, De la rupture spontaulr dcs cnvcloppcs licrniaires, Paris, 
igoi. So, 431), which usually implies a gradual |>receding thinning of 
the skin and follows a violent elTort. a fall, etc. : the intestines protnule 
through the o])ening. ;\fter the sac has l)een laid ireely oiuui, the contents 
must be’ carefully cleansed and reduced, and the inguinal wall carefulK' 
repaired 

\\’e shall add only a few words regarding the accidents which may 
occur during or after herniotomy and complicate the o))eralion or 
the after-course : they have l)een for the most part already mentiimed in 
the d(‘scrij)tioTi of tiie operative techni(|ue. We shall only consider the 
following : 

I. The wounding of an artery of some size, in the vicinity oi the 
neck (d the sac, tlie deep ejiigastric lor instance : this was a serious accident 
when the old custom of a hidden incision of the constriction was followed, 
hut is comparatively unim|X)rtant when the open operation is jierformed : 
if necessary the abdominal wall is comiiressed by means ot one or two 
lingers introduced into the abdomen through the incised neck of the sac. 
while the two ends of the cut vessel are sought lor and tied. 

It is necessary to know, however, that these arteries are very retractile, 
and tend to slij) away into the very lax connective tis.siie of the region, 
where the blood accumulates and forms a diffuse luematoma : it is abso- 
lutely necessary to look for the retracted end, and check the bleeding by 
<lirect ligature. 


* Tlip perforation may be completed by the manipulations. 
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2. Wounding of the intestine, in oj)cning the sac ; perforation of 
a diseased and friable intestine during sc])aration or reduction : these 
accidents demand immediate repair of the lesions, followed by careful 
cleansing. 

3. False reduction, or the pushing of the intestine into the extra- 
])eritoncal cellular tissues tlirougli the incision made for tlie relief of the 
constriction (F/g. 151). There is no cliance of this hapj)cning when the 

incision is sufficiently 
large, when the oper- 
ator sees what is being^ 
done, and the reduc- 
tion is effected under 
his eyes, and when, 
l)elore ])roceeding to- 
incise the sac, the 
whole abdominal [ne- 
lieriiial /one is care- 
fully exi)loro(l with tlie 
linger. It manifests 
itself by the jiersist- 
ence ol the symptoms 
of intestinal ol)stiu(> 
lion, and noce.ssitales 
a liernio - la|)arotomy 
as sj)eedily as ]H)ssil)le. 

4. Bleeding from 
the depths of the 
wound, in fairly con- 
siderable a m 0 u n t , 



Fit;. 151. - l alhi* rahu-lion allir «.if tin- nrek a IViimral 

lirniia. Tlit- iiiUsliiio (i) is lodged bctwcrii Ihc pubis and tin- peritn- 
iRtini (Ppi, (pf which tin- anterior snrtatv is seen. (V) lihulder. 
(q! Oblilcratcd liyposaslric arterj’. (e) Mpiua'^tric vi-s.^eis. (r) Cir 
cumflex vessels, (a and vl I'cnnual artery and vein, (s) Ileniial 
s;ic. opened, its neck incised and empty, but still slranj{linn the 
inti.sline. (I'arabenf.j 


after an ap|)a.rently 
straightforward reduc- 
tion. In such circum- 
stances it is neeessary 
to see where the blood 


is coming from, jiar- 

ticularly I any omentnin has been ligated and resected. As a matter oi 
fact, the bt'ernorrliage may come from an omental stamp, badly tied, or 
on which the ligature lias })artly or completely slipix'd ; or again, from 
an omental jrinj^e which had not been included in the ligature, l)ut had 
been cut with the rest ; from a laceration of the intestine caused during 
reduction, or from a tear in the mesentery which had passed unnoticed, 
on the folded and infiltrated membrane in the sac, but which l)egan to 
l)leed again as soon as it was restored to the alxlomen and able to 
resume its sliape. 

Wherever the source of tlie hcemorrliage may be, the wound must be 
enlarged if necessary, and a search made lor the viscera which had just been 
reduced (and which are usually close at hand), and wliatever is necessary 
will be done. A hernial sac must never he ligated if it is not absolutely dry^ 
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or if a gauze swab pushed into the abdomen through the orifice is stained with 
blood when withdnmm. 

5. Secondary peritonitis, with or without iierforation, creates 
urgent indications which we have already discussed. 

6. Lastly, after herniotoiny, as alter taxis, paralytic ileus may 
occur, particularly in old or feeble patients, and most often in cases with 
large hernias. 

Sometimes it arises without any recognized cause. The evolution of 
the symptoms is then less rapid and less immediately grave than in the 
cases of false reduction mentioned above : tliere is usually a })e!iod of 
quiescence, a remission at least in the pain, and it is not until after twenty- 
four or thirty-six hours that the persisting inaliility to pass either heces 
or flatus, the return of the vomiting, and increasing abdominal distention, 
indicate the intestinal obstruction. 

The condition is serious, and the nec'essary measures cannot be insti- 
tuted too soon : in such a case an electric enema should first be tried (see 
iNTLsriNAU OnsTRixrnoN) ; if this fails, laparotomy is neccs.sary, the 
more so since some doubt nearly always exists witli regard to the actual 
cause of the secondary jiseudo-obstruction. 

True ileus may also occur, and at varying periods. W'hen immediate, 
it is included with tlie continued strangulation wliich we lia\e descrilied 
on iKige 202 ; at other times it ensues when healing is complete, after a time 
which may vary from weeks to montlis ; strangulation in the \’iclnity of 
the former neck of the sac, by an omental band or by adhesions ; kinking 
of llie formerly herniated looj) of intestine, the two limbs of which liave 
remained bound togetlier like the double barrels of a gun (7Tg. 13 5) ; and 
inullijile adhesions in an area of cluonic peritonitis are the most common 
causes. We must also mention delayed obstruction, devel()])ing at a very 
distant date, from one to seA'eral years, and due to intestinal stenosis con- 
secutive to ulceration, and often associated with adhesions.i- 

Another accident may, though rarely, follow reduction of the stran- 
gulated hernia by either herniotomy or taxis; intestinal hamorrbage. 
It may be early or late. In the lormer case. Idoody stools appear within 
a few hours after rediK'tion, and are repeated at longcu* or shorter intervals 
lor two, three, four, or five days. The loss ol blood is sometimes com- 
paratively slight, the motions containing merely a few clots, but it may be 
\‘ery ])rofuse and produce a very grave condition. A patient of M. 
IVeindlsberger’s- was ojierated on for a strangulated inguinal hernia : 
a blackish loop of small intestine was found in the sac, but its serous coal 
was smooth and glistening, and it was therefore reduced. During the first 
Right there were four bloody motions ; on the following day another 
profuse intestinal liicmorrhage. Death occurred from collapse on the 
htth day. At the post-mortem examination, a segment of ileum about 


^ vSre our rcpnrt on a case of this kind <HHTatrd on by M. Suuligou.v. Dos rotjJTissemrnts 
'ardifs do I'intestin, consocutifs a rOtrimKlcinenl hcrniairc. Soc. dc chir., 8 mars, 1005, p. 261. 

“ yRi:iNi)r.SHKK(.;KR, U'obcr Darin 1)1 utuiigcn nach Reposition incarcorirter lleniien. Wienet 
‘•'in Woch., 1901, No. i-t. 
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seven feet in length was found, dusky, chocolate-coloured, and with its 
mucous membrane sloughing and ulcerated. When it occurs late, the 
intestinal haemorrhage appears from the fifth to the tenth day, and without 
doubt is often due to ulceration consecutive to the separation of sloughs. 
In practice, it will always be v’ell to remember the jiossibility of these 
accidents, and to examine the stools during the days succeeding any (opera- 
tion for strangulated hernia : application ol ice to the abdomen, chloride 
of calcium internally, and the administratiem of saline solution in large 
quantities, constitute the chief elements in the treatment ; if the haemor- 
rhages recur in alarming (luantity and are associated with symptoms of 
pseudo-obstruction, laparotomy will be indicated, followed loy resection 
of the thrombosed intestinal segment.* 


STRANGULATED FEMORAL HERNIA. 

Operate early, particularly in the small liernias. Even if the obstruction 
is not complete and some Hat us is still |)assed, it must not be forgotten 
that lateral strangulation (Kichte^.’s hernia) occurs most frequently in the 
femoral region. A simple epiploitis on the one hand, and, \'ery exc.*|)ti()n- 
ally, inflammation of a lyrniihatic gland on the other, may simulate a 
strangulated inguinal hernia ; but when in doul)t do not wait lo make 
a delinite diagnosis ; ojieratc at once. In addition to its ordinary dangers, 
taxis cannot be very systematically ap|)li(‘d in this region ; it can only 
act l)y direct pressure, and tends to cause reduction en masse. '’iMirlher. 
the strangulation is usually very tight, and tlie intestine, kinked over the 
sharp edge of (iiinbcrnat's ligament, is in a condition which |)redis])()ses 
to the rapid occurrence of gangrene. 

Operate at the earliest possible moment, and then the o])eration 
will generally be comparatively simple. 

The usual preparations are made, as above (see Simplk STK.AN(ii:LATKi) 
iNT.riXAL IIiiHNiA) ; ihc o|.)eration area is shaved, cleansed, and surrounded 
with sterile towels. 

Incise the skin along the chief axis of the hernial swelling 

(F/g. 15;,); in other words, in the majority of cases make an incision 
parallel to Poujiart's ligament, with its centre over tlie most prominent 
jnirt of the swelling and extending beyond its borders on either side. 
Personally we prefer this oblique incision to the classical vertical one ; 
it facilitates the isolation of the sac, provides freer access to the ring, and 
is better adapted to the radical cure which terminates the operation. 

The vertical incision slujuld be reserved for those cases where a large, 
nodular swelling descends well below Poupail’s ligament. But, after all. 


^ Mt Sauve has collected 28 cases of these post-hernial enterorrhagias, and discusses the 
causation. (“ Dos heinorraKies intcstinales conseciitives a Toperation des heriiies en general/’ 
Revue de chir.^ 1905, i., p. 211.) 
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it does not natter very mucli which incision is used ; whether tlie skin 
is incised longitudinally or transversely, the imi)ortant jioint is tf) make 
the opening sufficiently large to allow ol the manipulations being easily 
carried out. 


isi Isolation of the Hernial Sac, like a Tumour, without 

opening it - Tliere is not much advantage in picking up a fold of skin 
before incising it ; steady the skin with the fingers and the thuinb of the 
left hand and incise- 


it directly : then cau- 
tiously divide the un- 
derlying libro - fatty 
layer, of variable 
thickness, in which 
run several veins, trib- 
utaries of the internal 
saphenous. 

The liernial sac, 
or at any rate its 
outer coverings, now 
coined into view : coni- 
inonlvit is surrounded 
by a tliick layer of fat. 
Soiuetiines, indeed, 
tliere .is an dc/iidl 
lipontii, wliich forms 
a tumour below and 
in front of the sac. 
and which it is advis- 
able to se])aratc and 
excise forthwith. Un- 
der tliis layer of fat, 
or sometimes immedi- 
atelv under tlie skin 






ill very tliin patients, 
tlie sae ])roi)er ap- 


/’/g. i sg. Kviatidiis uf a frinoral hernia (I.e (i) The hx)ii 

of intesluii* in the upeiu’d sue: (-') The cxUmal inguinal ring 
( ?) The feiuiiral arterj’ ; (4) The femoral vi-in. 


pears, tense, reddish 

Ol blackish in colour, like a large blood-cyst ; at other times it is nodular, 
[folycystic. and of a very jieculiar appearance. 

In any case, however, dcT not open the sac directly it is exposed, 
but proceed to separate it completely, like a tumour. Free its 
loUler with the lingers, then sejiarate and turn up its ])osterior surface 
154) » ^uid continue the enucleation right np to the neck, wliicli can 
be seen quite definitely emerging from the femoral ring. If the correct 
tissue ])laue about the sac has been readied, this blunt dissection can be 
‘■'Xecuted without difficulty, and the serous bursie which often envelop it 
‘elp to make the enucleation easy. 

This preliminary step greatly facilitates the subsequent manceuvres ; 
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the sac is completely isolated and perfectly free, and there is no difficulty 
in reaching its neck, tlie surrounding fibrous ring, and Giml)ernat’s ligament, 
which can be easily and completely exposed with the end of the grooved 
diiectoi, and forthwith incised in full view' of the operator, if necessary. 


“"‘f Opening the Sac. Examination of the Contents. 

Relieving the Constriction. - Now- open the hernial sac, after having 
slipped an ase])tic pad of gauze underneath it. Remember that though 
the ca\ity of a femoral hernia sac is usually simple, its wall is generally 



hifi. 1 51. I't-moral honiioGjiuy. J,iiie tlu- indsioii parallel 
lu l*ou])arl'.s ligament. (A) The incision. (B) The prominciiw 
ol Ihf hernial swdliti:». 


thick and not infrequent- 
ly complex. Fatty tissue 
intermixed with layers 
of fibrous ti.ssue, serous 
bursa.*, and irref^ular 
cystic cavities, sometimes 
filled with blood, enter 
i ito its formation and 
i icrease the number of 
its layers ; at some 
points tliey may give it 
a compact, fleshy, stri- 
ated appearance which 
makes one think of in- 
testine, and as a matter 
of fact the Ctecum may 
slip down into and form 
part of the sac wall in 
t hese femoral liernias, 
or, in an old-standing 
case, tlie intestinal wall 
may have become con- 
tinuous with the sac 
wall. 


It is necessary, there- 
fore, to proceed cautiously, dividing the successive layers one by 
one on the director; some reddish fluid may escape, but that does 
not necessarily mean that the sac has been ojiened ; therefore examine 
the cavity well ; it is sometimes only a closed, narrow s|)ace witliont an 
outlet towards the abdomen, a mere cystic pocket ; go on dividing, and 
remember that, here again, as long as theve is any doubt, the sac has 
not been opened. Pick up the deeper layers in folds with the 
dissecting forceps, before dividing them ; the preliminary isolation 
of the hernial swelling greatly facilitates these mameuvres. 


Once the sac has been opened, extend the incision upwards and down- 
wards, secure the edges with forceps, and proceed to the examination 
of the contents. 

In most cases, particularly in small hernias, there will be found at 
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the bottom of the cavity —perhaps covered with a thin layer of omentum- - 
a small, black, tense, and tightly constricted loop of small intestine. Of 
course the contents are as variable as those of an inguinal hernia, and large 
femoral hernias are met with, contaitiing a large mass of omentum, several 
loops of small intestine, and the cajcum or sigmoid colon ; this is, however, 
exceptional, the former type being commoner. 

Whatever the contents may be, bathe them with warm boiled water 
and cleanse them carefully l:)efore proceeding to enlarge the neck of the sac 
and to draw down the 
])edicle of the lierniated 
segment. 

1 say ‘'to enlarge the 
mck of the sac/' advisedly, 
because the constriction 
may be o\'ercome and 
the obstruction removed in 
various ways, and an in- 
cision witli a cutting instru- 
ment is by no means always 
necessary. 

Plate r shows very well 
the general arrangement in 
tile zone of strangulation ; 
in ])ractice, the obstacle lies 
to the inner side, either at 
the level of the cribrilorm 
fascia or, more deeply, at 
(iimbernat's ligament ; it is 
always to the inner side 
that the attention must 
be directed. 

Tlie strangulation a})- 
IK'ars to be situated, in a 
comparatiN'cly large number of cases, in the fibrous ring of the crilniform 
fascia, through which the hernial sac comes forwards to show itself under 
the skin. In recent and typical cases it mav be possible to recognize in 
succession from witliin outwards a deep ring situated to the outer side of 
(iiinliernat s ligament : a track, corresponding to tlie inner compartment 
of the femoral sheath ; a supcr/iciat ring which is merely one of the 
orifices of the cribriform Inscia ; an external subciilaneoits portion, 
more or less developed, whicli sometimes extends ujiwards in a cur\’ed 
diiTiction to or even above Poiipart s ligament. 

During tlie performance of a radical cure, when the hernia is small or 
of moderate size, these anatomical conditions may l)e readily recognized 
and the various steps defined. As to the strangulation, it is usually 
situated at the superficial cribriform ring, or at the deep femoral ring, more 
often perhaps at the former site, but it is usually rather difficult to 
olefine tlie exact localization. Practically it is always best to effect the 



hi'i. i>4. I'Viuoral lKTnii)loniy. Isolation of llu- siio, 
opriiinu it, like u tumour. (A) Subnitanyoiis fat. 
(8* tibroiis laytT of suiHTlicial fa'^da. (Cl l’cri-s*iLVular 

n'jjioii. (D) Sac isolalcd nnopcnnl. (E) I'iiiKor lilKTatini' 
ami raisiiiR the sac. 
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digital stretching or to make the incision of the constriction in an inward 
direction, and to continue it from before backwards as far as may be 
necessary to open up the channel. 

The following plan often succeeds, and is always worth a trial : pass 
the right index finger along between the inner side of the sac and its contents, 
right up to the neck (Fig. 155), while the anterior wall is lifted up with a 
retractor, and try, by gently pushing the intestine aside, to insinuate the 
tip of the linger past the margin of the tense fibrous ridge. In this way 



fiA'. 135. - Femoral hcniioloniy. luilargin^ the neck of the siic, by slretcliinp; with the liiifiiT. (A) Deej) 
layer of the superficial fascia. (B) Anterior wall of the s;ic. (C) Imlex tinker iieimj insiiuuiteil at the inner 
p’jirt of the neck and stretching the constriction. (O) The herniated loop. (E) The opened hernial sac. 


one may often succeed in bringing the ])ulp of the finger to bear against 
the inner border of the neck ; then, by flexing the distal plialanx and by 
exercising traction in an inward direction, towards the pubes, it may be 
possible to stretch or rupture the fibrous band, and so enlarge the opening 
sufficiently to allow of the intestinal loop being drawn down. 

Whether the resistance is due to the neck of the sac or of the ligament 
outside the sac, matters little ; if the end of the linger can be introduced, 
the pressure is applied against everything that resists, and breaks down 
the constricting band. We have often employed this method of dilating 
the neck of the sac when o])erating on strangulated femoral hernias. 


Plate V. Femoral Herniotomy. the upper fiRure, a grooved director raisc.s the fibrous margin of 
the ring, which can be divided separately. In the lower figure, the constriction is being relieved by simul- 
taneous section, oil the finger, of the fibrous ring and the heck of the sac. 
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But possibly the finger cannot be introduced ; the desired result may 
be obtained, it is true, by using the closed blades of a pair of blunt, curved 
scissors or a curved director instead of the finger, but the method is then 
neither so simple nor so safe, and it is much better to relieve the constriction 
by a regular incision. 

Here again, the operator should accustom himself to making the 
open incision, in order that he may see what he is about to cut, and to 
make a careful dissection rather than a sort of blind tenotomy. 

Draw the inner wall of the sac outwards, clear the inner asjject of the 
neck thoroughly, and expose the fibrous margin of the ring, which should 
be seen, if the wound is sufficiently large and well retracted, as })lainly as 
in a dissection on the dead subject {Plate V). 

Raise the fibrous margin with a director or the end of a forceps, and 
incise it with the knife or scissors {Plate V) ; if the ring is too intimately 
associated with the neck of the sac to allow of any instrument being slipped 
between them, incise it directly from before backwards. WMien the incision 
has lieen started, one may, if preferred, for safety's sake, enlarge it with 
the finger or the grooved director. 

WJicn performed in this way, the section of Gimbernat’s ligament is 
a simple and safe procedure, and if by chance an artery of some size runs 
along its internal border (one of those anastomotic arteries joining the 
deep epigastric to the obturator, which have been quite wrongfully, on 
the strength of some exceptional observations, converted into a sort of 
bugbear), and should be injured, the accident is no more serious than if it 
had occurred on the surface of an open wound ; tlie two bleeding points 
are under the surgeon’s eye, and to catch and tie them offers no particular 
difliculty. 

As soon as the ol)stacle has been overcome, carry the finger to the 
interior of the neck of the sac, which as a rule allows itself to be dilated 
without difiiculty, and provides free access to the pedicle of the hernia. 
If tlie neck should i)e thickened and contracted, and still offers some 
resistance, nothing is simpler than to prolong the incision in the sac through 
it after liaving pulled it down ; care must be taken to secure the upper 
angle of the incision at once with forceps, so that it may afterwards be 
drawn d(nvn sufliciently to form a satisfactory pedicle. 

As a matter of fact, by either method the enlargement of the constricting 
ring is easy and safe ; I may say, however, that in some very fat women, 
when the strangulation is situated very high and is very tight, it may be 
more expeditious to have recourse to the old practice of using the probe- 
pointed hernia knife. Still, by extending the incision inwards, by 
excising the fat (there is nothing to fear on the inner side of the hernia, as 
the large vessels {Fig. 152) lie externally and behind), and by strongly 
retracting the edges of the wound, it is always possible to provide sufficient 
access and to avoid the necessity of incising the constriction blindly, with 
the finger as the sole guide. 

The left index is slipped, as before, along the inner surface of the sac, 
up to the neck, which it cannot pass. Opposite this it pushes aside and 
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protects tlie intestine ; along this linger, whicli serves as a guide and 
retractor, a Cooper’s knife is carried on the flat past the inner border oi 
the neck, and its cutting edge is tlien turned inwards and the constriction 
nicked. An extensive incision is quite unnecessary ; let it be suflicient 
to allow the tip of the linger to enter, and stretching will do the rest. In 
some cases the constriction may be relieved by an extra-saccular incision 
(Fig. i5()). 

yd s/c/). -Reduction. Radical Cure. The obstacle has now 
been remo\'ed ; draw out the omentum and intestine, examine tlie 
constricted j)ortion, resect the omentum alter ligature (following the 

technique already de- 
tailed), and if the 
intestine is intact, re- 
duce it. W’e sliall see 
later what treatment 
is necessary in dealing 
witli gangrenous in- 
testine.^ 

It then only re- 
mains to tie and re- 
sect the sac and to 
close the hernial 
orifice in the best 
manner possilde. Tlu^ 
|)reliminary isolation 
of the sac, “ like 
a tumour,” which 
formed the first step 
of the operation, 
makes tliis last })art very easy. Here again, care must be taken to draw 
the neck of the sac down as far as |)ossible and to free it from the extra- 
peritoneal lat, which must be jnished aside with a bit of gauze, especially 
on the inner side, where a large mass of fat will always indicate the need 
for caution and cause the operator to think of a prolapsed bladder. 

The pedicle of the sac is ligated like that of an inguinal hernia. (S(‘e 
above.) 

The femoral ring still remains to be closed in order to effect a radical 
cure in so far as it is jiossible ; this, however, in an operation for 
strangulated hernia, is only a step of secondary importance, particularly 
as the work of repair cannot be by any means so satisfactorily executed 
as in the inguinal region. 

vStill, if the operation has not lasted too long, and the condition of the 



l iii. Kflit’vinj' the cotislrictioij nf a Immoral hrriiia 1)V 

extra-saccular incision. («) I’rolio-pointctl liernia knife incising 
C.imbernaCsliganiciU. while the index lini'cr puslics asitleand ]>roteets 
the sac. (/») The hernial Siic. 


’ We have already described the method of treating a iiornia with al)normal contents (see 
CoMPLiCATKf) IxceiNAL lliiKMA). Ill a femoral hernia, though less commonly, the large 
intestine, the bladder, the appendix, and the ovary may also be met with. 
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patient j^errnits, it is well to complete as follows : Ivxpose the bottom of 
the wound on the inner side by se])aratinj' the fat with the grooved director 
and retracting it ; there is then no difficulty in recognizing the fibres ol 
the pectineus muscle through its thin fascial covering. Exj)osc the 
fascia up to the horizontal ramus of the juilies, where the membrane 
Ixjcomes thicker and stronger (Cooper’s ligament). 

This pectineal fascia is to be sutured to the lower border 
of Poupart’s ligament, or rather to the fibrous lamella attached 
to, and extending down 
from, that border, and 
forming the ui)per i)art of 
the cribriform fascia. i This 
layer cannot be so satis- 
factorily de lined and dis- 
sected up as in an ordinary 
oi)eration for radical cure ; 
still, a segment sullicient for 
suturing to the pectineus 
will fairly often be found 
attached to the lower border 
of the ligament. A curved 
Keverdin needle is passed 
through this sub-inguinal 
lamella, or if necessary 
through the lower border 
of the ligament itself, which 
can sometimes lie ])ulled 
down ; on the other hand 
the needle ])icks up the 
pectineal fascia, as close as 
|K)ssible to its attachment 
to the b(aie, and a. good 
thickness of the muscle 
tissue ; in this way a series of interrupted sutures is j)asse(l (/’fg. 157). 
It is advisable to place the sutures a little obli(]uely, because thev tlien 
include more tissue and have less tendency to cut out ; or again, instead 
of interrupted sutures, a continuous suture with closely i)laced stitches 
may be used. 

If the subinguinal lamella is fairly thick, it is better to dix'ide it by 
a vertical incision which encroaches a little on Poupart’s ligament - 
into two fla]>s, which are turned down and sutured to tlie pectineal fascia 
aivl united together by their bases (/wg. 158). 



137. I’Vinoral luTiiiottmiy. ClMsiii'-: llu* riiij^ : 
sulurini^ tlit* suli-ini'iiinal Ijiscia to ilu; jnctinral plain. 
(I'or the siiko ot dranuss, the iicctinwil fasda is not shown.. 
(A) SnhciilaiK'oiis lal. (B) I.oivcr niari'in of I’onjiarCs lijja 
imriit ainl the layer of fascia which e.xteiuis (iownwartl'^ frr»in 
it. (C) Suturinf; this l.iyer i>f fascia, l»y interriipte«l sutures, 
l«* the pectineus muscle aiitl fascia. (0) Neck f»f the sac. 
tied. (E) Needle piekim; up a kMmd thickness of the 
liectiiieal plane. (F) I’lvlinens muscle. 


' This is Lucas-(!liampiuMiiitTt*’s motluul, (lescrilx'd by A. Teniiet in his thesis (“ Cniisidcra- 
tioiis stir la hemie crurale, sa cure radicaU* par le promiede |. laicas-Chainpionnierc, 

I he upper segment of the* cribriform fascia, iininedialcly below INiiipart's lii'ainont, alimst 
always forms a lamella of some thickness, and is suftieiently well defined to be easilyrecognized 
and preserved durini,^ tlie first stop of the operation ; it is this sub-inguinal lamella which is to 
be luriied down like a cover in front of the femoral ring and sutined to the pectineal plane. 
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Fir^. i sS. - l'cmoral herniotomy. Radicil cure (l.iiais- 
ChampioniiiiTc’s method). The suJ»-inKiiinal fasdsi. split 
into two flaps, is ttirne(i down in front of the ring ami 
sutured to the pectineal plane. 


W ith some care, the femoral ring can be closed and a complete covering 
provided for the orifice. During this whole proceeding the great vessels 
should be retained in the outer angle of the wound with a retractor. 

The first sutures must not 
be placed too far outwards, 
and tlie posterior plane, the 
pectineal, must be very care- 
fully defined and the tissues 
de f i n i t ely recogn izet 1 be ft ire 
the needle is passed tlirough 
them. Moreover, it is especi- 
ally at the inner side that the 
suturing is useful. 

Occasionally the sub- 
inguinal lamella is retracted, 
torn, and useless, and then 
it is most convenient to jnill 
down Poupart’s ligament itself, 
employing either Berger s or 
Delageniere’s method. 

In nuihod, the 

first suture is passed from 
within outwards through the thickness of the iiectineus as near as possible 
to its uj)])er attachment ; it emerges at the outer border of the femoral 
canal, almost in contact with the femoral vein, which is carefully retracted ; 
it is then carried from without inwards in the lower margin of Po'upart s 
ligament, so forming a circular 
loop, which, when the two ends 
arc tightened and knotted, ap- 
pro.ximatcs the ligament to the 
horizontal ramus of the pubes. 

Over the first suture a second 
and a third may be introduced 
in the same manner, each suc- 
cessive one being lower down 
on the fiectineus and higher up 
on the ligament (/wg. 159,) 

In Delagenieres methods 
Poupart’s ligament is first in- 
cised at right angles to its lower 
margin ; stout sutures are passed 
througli the angles of the 
two flaps, and then through 
the thickness of the pectineus 

muscle and the ileo-pectineal band (Fv^. ibo) ; thanks 
liminary incision, the two flaps can easily l)e drawn 
they rerhain separated by a small triangular space when 
are tied. 



to the pre- 
dowTi, but 
the sutures 
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Here again, though always desirable, it is by no means essential to 
<:omplete the operation in this 
manner ; sometimes, indeed, 
the friability and the fatly 
infiltration of all the tissues 
render any attempt at suture 
quite valueless. Still, and 
particularly if it has been 
necessary to incise freely the 
constricting ring, try to bring 
the tissues together by a 
few sutures introduced at the 
inner angle of llie ring, and 
after excising any redundant 
tags of fat, suture the skin 
without drainage. 

A large dressing, well 
co\er('d in and secured by a 
double spica, is necessary in 
this case also. 

Such is the ty picid 0[)ei- i«lo. ^Vlnoral lurnif)toiny. RiidU-al curr 

ation in a case of femoral iDdaRcnurc’s mdiiod). 

hernia. Other difficulties will 

sometimes be met with ; the surgeon may ha\e to deal with a com- 
plicated h(‘rnia similar to those which we have already studied in relation 
• to inguinal hernia, and 

to wliich we refer the 




Vt\'. Operaliim fi)r femoral lu-rnia by the inRuiiial route; 
Tst stf]) : OpeninR the in.tiuinal canal, raisitif: the cord and the loner 
harder of the fnusdes. (A) I'pprr edRcs of the apoiieur<’«is of the 
Pxlernal oldiquc. (B) I.ower border (»f the internal oblit]uc and 
transveisalis mnseles. (C) C«rooved director sepanitiiiR and raising 
the muscles. (D) Uccp wall of the inRuinal canal. (E) bower 
€<lKe of tlie a|»onciir(tsis of the external oblicpie. 


reader. 

W’e shall merely 
mention some rare 
forms of femoral 
hernia : the external 
femoral hernia, in 
which the sac, in place 
of occupying the inner 
compartment of the 
femoral sheath, lies in 
front or to the outer 
side of the femoral 
vessels ; Laiii^ier's her- 
nia, through Giinber- 
nat’s ligament ; the 
pectineal or Clotjuet's 
hernia, which, after 
having emerged by 
the femoral canal, 
passes through a de- 


ficiency in the pectineal fascia and burrows between the fascia and the 
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Ftn. Oiioratidii for tMUoral lurnia Ly the in^niiiial route. 

2 \u\ stev : The posterior wall of the canal hctiv^ opened, the neck at the 
femoral sac is exposed in the extra-peritoneal cellular tissue. (A) 
ed^c of the external olilitjue aponeurosis. (B* Internal obli<iue ami 
transversiilis luuscles, relracteil. (C) Deep wall of the inuninal wall 
(fascia transversiilis) incised. (01 h!xtcrnal iliac vein, (£) Neck of 
the femoral sac. IF) liimLernal’s ligament, (G) Lowit edge t)f tin* 
external obli<ine aponenrosis. 


jiectineus muscle, and so, developing deepty, simulates tlie appearances 
of an obturator hernia ; Hesselbaclis hernia, in whicli the sac is pro- 
longed in multiple 
diverticula through 
orilices in the cribri- 
form fascia. It is 
necessary to be aware 
of the possible occur- 
rence of these unusual 
varieties ; but prac- 
tically, if the various 
o|)erative steps are 
systematically fol- 
lowed, and iiarticular- 
Iv if care is taken to 
isolate |)ro|)erly tlie 
sac and its neck, they 
may cause some sur- 
prise but no real dilTi- 
ciilty. 

There is one tech- 
nical point wliich re- 
(piires special mention: 
in tile presence of^ a 
deep-seated femoral hernia [iresenting in front of the iieritoiumni, or^ a. 
hernia of the bladder or the ca.‘cum, or, generally, in any case where it 
is necessary to provide freer 
access and to transform the herni- ^ 
otomy into a heriiio-laparotomy, 
what is the best method of pro- 
viding it, and in what direction 
should the femoral ring be enlarged? 

An incision outwards is quite im- 
possible, tiecause it would invade 
the vascular region ; the additional 
incision can only be made in an 
upward direction. 

In the female, the incision 
through Poupart’s ligament pre- 
sents no difficulty, as the contents 
of the inguinal canal constitute no 
obstacle and may be divided witli 
indifference. Pou])art s ligament 
and the different layers of the 
abdominal wall are divided directly 
uifwards for a sufficient length, and 

the cut ’edges at once secured with forceps, which, in addition, serve as 
retractors ; the jiarietal ])eritoneum is incised in its turn, the incision 



Fii;. i()V ' for li-nionil limikt I)y 

siipra-iiiguiiial incision, in a cast* of f)rop(Titom-'al 
hiTnia. (ii) rcriloiical reflection, jnishcd uiiwanD. 
(h) The pTopcritoncal iliac wic. ic) Neck f)f the 
femoral Aic. («) ICxternal protnineiicc of the 
hernia. 
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being made continuous with the one already existing in the neck of the 
sac ; tliere will tlien be a free opening, through which any intra-abdominal 
manipulations can be carried out under direct inspection, and the various 
planes of tlie abdominal wall will afterwards be carefully reunited. 

In the male, liowever, tlie presence of tlie s])ormatic cord necessitates 
special {uecautions. A certain amount of room can undoubtedly be 
obtained by incising Poupart’s ligament u]) to the cord, and by retracting 
the margins of the opening strongly, but it is a very inadecpiate method. 

It is better to ado])t one or other of the following jilans : (a) To open 
the inguinal canal by an incision parallel to Poupart’s ligament, 
to separate the cord, and to displace it upwards and inwards under 
a retractor, and tlien to incise tlie dee;^ inguinal wall vertically as in the 
teinale ; (/;) To approach the neck of the femoral hernia and the 
surrounding area by a supra-inguinal incision.^ 

The aponeurosis of the external obli(]ue is s])lit along the anterior 
wall of the canal, just as in performing an inguinal herniotomv, but without 
int(M'fenng with the external inguinal ring; the canal is oiiened uj), the 
lower borders of the internal oblique and trans\'ersalis muscles are raised, 
the cord is se])arated and displaced (F/g. ibi), then, in its turn, the jiosterior 
wall of the canal, the fascia transversalis, is incised or opened up with the 
director, and so the pre-peritoneal zone is exjiosed (F/g. i6j). 

Two routes are then available. It sometimes suffices to open u|) the 
extra-peritoneal fatty tissue and to sejiarate the anterior ])arietal peritoneum 
trom below uiiwards, to enable wliat is necessarv to l)e done, as for instance 
to ex])ose an intra-ai)donumd diverticulum of the hernial sac (F/g. ib 
.More often, liowever. it will be necessary to incise the jieritoneum, and then 
tlKM'i’ will be free access to the hernia from above.- Once the necessary 
objecti\e has been achieved, the peritoneum will be carefully sutured and 
the different tissue-])lanes carefully restored. 


STRANGULATED UMBILICAL HERNIA. 

A strangulated umbilical hernia is an exceedingly grave condition, 
and although umbilical herniotomy has no longer its old-time sinister 
reputation, the mortality still remains relatively' high. This bad prognosis 


' Tliis is the method of and Tuftier ('riiflier, “ Operation ile la hernie crurale par voit* 

inguinale,” Rvvue de Chirnr^ic, iM'M, f>. 240.) 

" ” In cases of strangulated hernia, I have Iwen asttniished," writes 'ruffier [loc. cit.), ” at 
Ihe^facility and security with which the operation has been elfiTted !)>■ the inguinal route. . . . 
The inguinal incision conducts the <)p<Tator dir<*ctlv to the neck of the sac ; a vertic.il incision 
then opens the |)eritoneiim above the neck : on retracting the edges of the woiiml, the herniated 
intestinal loop with its two ]>arallel limbs, the siirroimdiiig omentum, the constricted portion, 
and the underlying structures, become visible. It snflices then lo relax the constricting ring, 
either l)y direct incision of I'oiipart's liganu'iit fnaii above downwards, fui the huger n.iil, or on 
any instrnnu'nt suitable for j)rotecting the intestine, or. following the old method, by means 
')f Uu? probe-pointed hernia knih* cutting from within outwards. Personally, I jirst of all 
divide the omentum as high up as possible and get rid of it, and then 1 try to disengage the loop 
ef intestine by gentle traction on the lower f*n€l ; in case j»f failiin* I incisi? the femoral canal or the 
neck of the sac directly.” 
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must not, however, be imputed to the operation itself, but to the delay 
after which it is too often undertaken. 

As a matter of fact, apart from the true, acute, ti}^lit straw^ulations, 
which at once make themselves obvious by characteristic symptoms and 
leave no pretext for procrastination, it is in the large hernias of the umbilical 
region that those subacute, insidious phenomena, paralytic or inflammatory, 
wliicli have been designated by the names of pseudo-strangulation, herntal 
obstruction, or hernial inflammation, are most often seen ; these conditions 
ha\'e too long been considered particularly well adapted for treatment by 
expectant methods in some form or other. 

The hernia is of old standing and, for a long time, only reducible with 
difficulty : it has become painful, there is constipation and bilious vomiting, 
but obstruction is not complete and some flatus is still jiassed ; on ]ialpati()n 
the hernial swelling does not give that sensation of general distention which 
characterizes tvpical strangulation, and it still retains some semblance of 
being partially reducible ; an obstructed hernia is diagnosed, and after 
a trial of taxis, almost always useless and often harmful, an ice-bag is 
applied to the abdomen, o|)ium is given, and develojmients are awaited. 

And in the great majority of cases, sterconemic intoxication progresses 
slowh\ without striking symptoms, but doing its work in sure and deadly 
fashion ; from day to day the face becomes more haggard, the pulse faster 
and feebler, and the abdomen more distended ; the vomit becomes lirown 
and foul ; at last it is decided to operate, to y)erf()rm the difficult operation 
which an umbilical herniotomy in these old, adherent hernias often involves, 
on a patient in a condition of septic poisoning, ichose vital resistance is 
hopelessly comprom ised. 

In some cases the outlook at first appears to be (]uite promising, the 
local sym])toms do not become worse, and tlie general condition remains or 
appears to remain good, until, on the fourth, fifth, or sixth day, sometimes 
even later still, signs of strangulation app.ear and suddenly hecoine comjilete, 
and tlie sterconemia, after the long period of slow ))oisoning. at once assumes 
most threatening characters, riien it l;ecomes absolutely necessary at 
last to perform the necessary o])cration, but under almost hopeless 
conditions. In such cases, the hour always comes when the danger must 
•be faced, and the longer the delay the greater the danger. 

To sum up, early operation is quite as urgent^ in these insidious 
cases of umbilical pseudo-strangulation as in true strangulation. 

I'he operation may be difficult and complicated, in the large hernias, 
it is true, but that is an additional reason ,for ojierating early ; an early 


’ I may here recall a sad case which I have .already published elsewhere : a fine young 
woman, some thirty years of age, the mother of a f.'unily, was brought into hospital in a dying 
condition : for si.x days she had been suffering with a strangulated umbilical hernia ; someone, 
consulted at the beginning of the illness, had tried taxis, declared that reduction had been 
effected, applied a l)andage, and withdrew. The symptrnns, however, continued and became 
worse. There was another application of taxis, which again, so it appeared, was successful, 
and this time, the better to prevent the escape of the viscera, by way of compression ... a 
stone was applied to the abdomen. Finally, the patient was brought to hospital : the pulse 
was uncountable, respiration jerky, and the end seemed close at hand. However, [ decided to 
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operation alone can save the patient. A late operation, to which the 
surgeon will finally be reduced, can only serve to hasten the end. 

I write with deep conviction, founded on too many cases to leave me 
room to change my opinion. J have seen the expectant method and 
rej)cated taxis put in ])ractice ; I have many times, in hospital surgery, 
been compelled to operate in extremis on jX)or women, in the last stage of 
stercoramiia, handed over in despair to the surgeon after all means of 
“wasting time had been exhausted. Often the operation was simple, 
easy, and rapid; it would have succeeded without the slightest liitch if 
performed witlun the first twenty-four or thirty-six hours, but under the 
lamentable conditions in which I was forced to attemiH it, it became fatal and 
“ finished the patient. On the other hand, I liavc operated on enormous, 
adherent, gangrenous hernias in aged women, and my patients liave recovered, 
and whenever 1 have been able to choose my own time for oj)erating, that is 
to say, when 1 have been able to operate in the initial stages, 1 Iiave had 
excellent results. Once more, it is not the operation which is to be 
feared, but rather the delay in operating. 

As we shall see shortly, the causation of the untoward symptoms is 
hy no uK'ans the same in all cases of strangulated umbilical liernia. ('on- 
striction at the ring is found only in a certain numixn* of the cases, and 
very often it is in the sac itself tliat the obstacle must be looked for; The 
omentum, which frecjuently occupies the umbilical sacs in enormous masses, 
adhering to their inner surfaces and dividing the cavity into compaitments, 
l)ri(lles and kinks tlie intestine, fixing it and ])lacing it in tlie condition 
most siulable for the occurrence of jnvralytic ileus, and sometimes, without 
at any one point producing total obstruction, so multiplies the hindrances 
to the intestinal circulation as to cause its com])lete arrest. 

After all, what can taxis effect in these adherent hernias ? The 
umbilical ring is ofbai free, and ])ermits a partial but deceptive reduction ; 
the difficulty is not at the ring, it is in the sac, and by open o])eration alone 
can it be recognized and overc(une. 


THE TECHNIQUE OF UMBILICAL HERNIOTOMY. 

It is therefore necessary to ojx'rate early, particularly in the large 
hernias, and to do the operation ])ro))erly we pixxreed thus ; 

Careful general ana*sthesiai if necessary, or IxTter, local c(x'aine 
arucsthesia ; en\'eloj)ment of the limbs in wool ; washing and disinfection 


the patient what chance* tlu-n; might he hy iiiiiiH'diatt* operation. A little chloniforin was 
<-autiously administered, and I opened the sac; it eoiitained a little omentum and a loop of 
sniall intestine, only slightly adherent, and still quite sound in its entire length : the ring was 
»u>t tight ; the incision, reduction, excision of the sac, and suture of the ring, requireil scarcely 
niorc than ten minutes. Uut it was too late; the patient died. (“ l.a heniie ombilicale 
ctranglce,” Presse MedicalCy 1896, pp. 81 ami 117.) * 

^ Extremely dangerous, however, with a patient in a state of stercoricmia ; the aiuesthetic 
'>ught, therefore, to he given in as small a <jnantity and for as short a time as possible. 
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of the entire surface of the abdomen - vve need not dwell on these routine 
preliminaries. 

The hernial swelling is of somewhat variable form, hemispherical, 
often nodular, sometimes looking very inflamed ; it displaces the umbilicus 
upwards or downwards, sometimes laterally ; in the nmhilical hernias, 
strictly so-called, which come forward through the umbilical ring, the deep 
umbilical depression is usually turned upwards ; it looks downwards and 

is hidden by the lower slope of the 
rounded swelling in the para-umbilical 
hernias which are so often seen. 

However, these different forms 
need only l^e mentioned ; whether 
umbilical or para-umbilical, whether 
it comes through the linea alba above 
or below the umbilicus, the charac- 
ters and evolution of the hernia are 
identical. \\e need merely remark 
that the deep and distorted umbilical 
depression reciuires special attention 
in the cleansing of the skin ; it should 
be everted by catching hold ol and 
pulling uj) the bottom of the cul-de- 
sac with Kocher forceps, so that all 
the recesses may be adeijuately dis- 
infected. 

Make a vertical median skin 
incision which crosses the Iiernial 
swelling in its chief axis ; let the two 
extremities of the incision extend well 
beyond, above, and below the margins 
of the prominence ; much time will be 
saved by providing abundant room. 
Over the centre of the hernia, at and around the umbilicus, the skin 



is very thin and very adherent to the hernial sac, and with the latter often 
.forms a common wall, almost transparent and parchment-like. I se the 
edge of the knife lightly in this situation : to open the sac with the first 
cut is scarcely an accident, it is sometimes almost a simplification ; still, 
lying in contact with the deep surface of the sac or of the thin cutaneo- 
saccular wall, there may be a distended loop of intestine, and in such 
circumstances the intestine has often been wounded or opened. 

Therefore, if the skin and the sac appear to be at all thin or intimately 
adherent at the central part of the hernia, begin the dissection si^me 
distance away, above or below, at a point where fat interx^nes, and 
continue it from the easily sejiarable peri])hery towards the more adherent 
central part. 

There is another and still better method ; it the hernia is large and the 
skin thin, congested, and altered, instead of the median incision, make 
two semilunar cuts circumscribing an oval area of skin 164) 
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which will be excised alonf? with the sac ; the two curved incisions will 
at once open uj) the fatty-cellular tissue where the association between 
sac and skin is less close. 

ist step. Isolation and Opening of the Sac. Examination of the 
Contents, Here again, the first step ought to consist, as far as possible, 
in separating the unopened sac from its surroundings, in enucleating it 
“ like a tumour.” If it 
is \’ery large and nodular, 
with all the distended 
bosses adherent to the 
skin, this enucleation 
would be too long and 
troublesome, seeing that 
it is only a [ueliminary 
to the principal, intra- 
saccular ])art of the oper- 
ation. But, such excep- 
tional cases ai)art, this 
preliminary enucleation en 
masse of a hernial sac, 
often very irregular, seg- 
mented. and with numer- 
ous diverticula, is always 
of the greatest advantage, 
and once it is properly 
C()m|)leted, the wliole mass 
will lie freely ex])osed to 
view. 

'riion open the sac 

in the middle line, })ick- 103. Cm 1 ulu':il luTniotoniy. Indsion of llic sac. 

ing U|) a fold, as usual, of (P» skin. (S) .Sac wall. (D) Sdsscrs ilividinv; the s:ic wall on 

the thin and transiiarent 
wall at some non-adherent 

si)ot : enlarge the oiiening, slip in the finger, and on it extend tlui incision 
with tlie scissors, from below U|)wards and from above downwards 
{/wg. i()5). This incision will not always be (juite straight and exactly 
median ; in places a thickening or an adherent zone will be encountered 
which it will be necessary to separate or to go round. 

If a double curved incision has been made, cinumscriliing an o\'al 
area of skin, it will he well to open the sac also along the lines of the semi- 
luiftir incisions, and then, after separating the adhesions to its deej) surface 
with the finger, the median segment will be excised, and free access will be 
provided to the interior of the sac. 

I need hardly say that the two edges will be at once secured with 
f(.)rce])s. 

The sac contents are exjiosed ; as we shall see later on, they are by 
no means always of the same nature, but I presume tliat we find the most 
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usual condition : a thick layer of adherent omeniim, coverirv^ a long loop of 
intestine. 

The intestine will be invisible at first ; only the omentum can be seen, 
and the first care must be to detach and raise the omental covering ; 
then only will it be possible to recognize exactly the contents of 
the hernia. 

It is well to carry out the separation with strict method ; working 

hastily and by chance it is very easy to ** lose oneself * amidst the matted 

contents of a large um- 
bilical hernia. Take one 
oi the edges ot the sac, 
make it taut with the 
forceps which have been 
placed on it, and begin 
the separation from be- 
fore backwards with the 
finger, keeping close to 
the inner surface of the 
sac (Fig. i()6) ; in some 
rather more adherent 
areas it may be necessary 
to use the groox'ed direc- 
tor or the end of closed, 

curved, blunt scissors ; 
apply lorceps to and cut 
any bands whicli will not 
yield, and also secure 
with forceps those wliich 
break. Then i)ass to the 
lower part of the sac, 
and if any ])ortion of ornentum is too adherent, do not waste time in 
trying to sej)arate it, but catch it between the jaws of pressure-forceps 
and cut between these and the sac. 

The surgeon will tlien be able to raise tlie whole mass ol onientuin, 
breaking down, strand by strand, any minor adhesions which still remain ; 
in the multilocular sacs, he will lind omentum adhering in large masses 
in each of the pockets ; these prolongations must be enucleated, and in 
doing so, it will be necessary to split the fibrous ring which surrounds the 
entrance to each diverticulum. 

The omental curtain is turned back ,and the intestine comes into 
view, a blackish, distended looj), naturally of very variable length and 
appearance. •• 

Befpre going further, irrigate the visible contents of the sac with boiled 
salt solution, then carefully wipe the omentum and intestine with an 
aseptic compress, and examine the wall of the intestine to make sure that 
there is no lesion ready to perforate and demanding special j)recautions 
in order to prevent a sudden escape of intestinal contents into the abdomen^ 
during the subsequent manceuvres. 



Fit;. i6f». Umbilical herniotomy. SepaniliiiK the omentum. 
(A) Skin. (B) The opened Siic. (C) Imlex fmj'er separatiiiji; the 
omcntnin from the inner surface of the sac. (Q) The lingers c»f 
the left haml <lra\ving the layer of omentum aside. (E) The 
omentum. (F) The herniated lo(»p of intestine, lying behind the 
omentum. 
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2nd step, — Relief of Constriction — It haj)pens sometimes that 
the constriction is so slack that a moderate degree of traction suffices to 
draw down the constricted portion of the bowel and the coils immediately 
above ; this is particularly the case in (he intru-saccular strangulations 
of which we have spoken above. An incision may then perhaps be almost 
su|H?rflu()us ; * still it is always well to provide a fi ee way, so as to avoid 
the need for any force in the reposition of the liernial contents, and, 
further, a preliminary incision really facilitates the closure of the ring. 

Make an incision, therefore, where most convenient, upwards 
and to the right for instance (Fig. 167), but preferably in the middle 
line ; there is absolutely notliing to 
fear if the following sim]:)le method 
is employed. 

Turn down the omentum, and 
free the upper margin of the ring 
carefully ; this can always be quite 
(letinitely seen and felt, and once 
more we would add that it is abso- 
liilely necessary to see what is being 
cut. Slip a linger under the ring, 
and on tliat linger divide the apo- 
neurotic abdominal wall witli the 
scissors [Plate VI) ; an incision half 
an inch or so in length is sometimes 
suriicient, and it may l)e prolonged 
if necessary. 

Then at once get rid of the 

oincnlum: c()ni})lctc the sei)arath)n i lumiocmv. mdsiuK 

of the adhesions at the neck of the tiu- t>«k, upwar.is ami t.. the riRht. (ai tik- 

archiiiR iipiter inaiKin i>f tlir niiv:. (C) Hit* 

sac, draw down the l)edicle, lie it snssnrs divulini; tlu nn^r, upwards ami loUlu- 
, , . ^ 11. i- riKlU. (C) The coutaits itf the hrmia diawti 

witli inter - locking ligatures (see <iownwards. 

SiMi’LK STK.\N(;ur.ATi':r) Inguinal 

IIkigma), and cut it ; cleanse the stump carefully and reduce it. 

If the mass of oinentiim is very large, and the aiiplication of the 
ligatures is likely to occu|)y some time, it is often better to deal with the 
intestine first ; in that case put a clamp on the omental pedicle and excise 
all the mass wliicli encumbers the held of operation, jdacing a com])ress 
over the clamped stump, which will afterwards be ligated and reduced. 

In dealing with very large umbilical hernias, the operation can 
be better and more rajndly performed by proceeding as follows [Plate 17 ). 

•I'he cutaneous incision is made circularly around the j^eriphery of 
tile hernial swelling at a sufficient distance from the base of attiwhmcnt, 
to allow of the edges afterwards being brought together without tension ; 
the sac is then opened carefully along the line of tlie external incision, the 
<nnentum being sejiarated bit by bit as the incision is -carried round the 
sac. 

The outer margin of the incised sac is at once' secured with forceps, 
VOL. II. 15 
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freed from adhesions, and turned back ; the central portion of the sac 
remains adherent to the skin and tlic omentum ; this triple covering will 
l^resently be removed en masse. 

Before doing so, however, turn to the pedicle of the hernia, pass a 
finger under the upper margin of the ring, raise it up and divide it freely. 
The root of the protruding omentum is then ex])osed ; draw it down, free 
it all round, and after having secured it with forceps, or ligated it in small 
segments, cut it below the forceps or ligatures. 

Then grasp tlie lower edge of the cut omentum, the sac, and the skin 
(Plate VI), witli force|)s or with the fingers of the left hand, and by 
turning the whole mass inside out from above downwards, breaking or 
cutting the restraining bands, gradually liberate tlie intestine. 

yd step. Reduction. 'I'lie intestine, in its turn, is drawn down 
into tlie sac, and we presume tliat it is not seriously alTected and that no 
gangrenous pla(|ues are present. It is carefully examined in its wliole 
extent, and especially at the site of constriction, and under the influence 
of warm boiled water its wall assumes a brigliter cedour and recovers some 
tonicity and signs of life. 

Reduce it then, having first of course re|)aired any lacerations of 
the sero-musciilar coat or mesentery which may be pn^sent. 

Reduction is by no means always easy ; when there is only a single 
loop of small intestine of moderate length, the desired end can be obtained 
without trouble, l)y first expressing the contents, and then steadily i)ushing 
back one of the ends while the other is maintained in the vicinity of the 
ring. Bill the intestinal mass is sometimes very /urge, including ])crhaps. 
with enormous coils of small bowel, a portion of the large intestine, the 
entire trans\'ersc colon, or indeed all the abdominal \’iscera. .'\dd to this 
the retraction of the abdominal wall in old-standing cases and the straining 
t)f a patient who is l)rcatiiing badly, and it is easy to foresee the difliculties 
wliich may be encountered in open reduction. 

Hou'cver, no good can be done in such a case by force ; it is useless to 
try to jmsh l)ack the large bundle of intestines in a mass ; it methodical 
attempts are unavailing, if fresh loops emerge as others are reduced, enlarge 
the incision in the middle line, secure the two edges with forceps, 
and raise them up, spread a large compress over the surface of 
the intestines to be reduced, tucking its margins in under the abdominal 
wall all round, and then press back gently with the outspread hands, 
beginning at the periphery, in the manner which we have described else- 
where in relation to laparotomy lor intestin/^l obstruction (Vol, i, p. ^iy2). 

One can alvvaj s succeed in effecting reduction by this method of using 
a compress, combined with a free incision, if the omentum has first of all 
been completely separated. 


JHat£ V/.- Umbilical Herniotomy. Very largo hcTni.i. Upper fisiure : tlio semilunar incision has been 
inside, the sac o]>cnc<l laterally, and its external lip securc*d with forceps ; indsion of the rinj; on the index 
finder, /.ott-rr figure : the ring has been inciserl ; the omental peiliclc is liKatni in small scKinenls and cnt. 
and the two ends are damped ; the omental covering, thus detached at its root, is turned down, its deep 
surface separated, and the intestine exposed. 
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4/A Restoration of the Umbilical Wall.- Everything 

having been reduced, make sure that there is no bleeding, tliat no band 
still remains adherent in the neighbourhood of tlie deep surface of the ring, 
and next proceed with tlie restoration of the umbilical wall by excision 
and closure of the sac, and suture of the wall. 

If the operation has commenced by isolating the sac like a tumour, 
it will as a i*ule be a very simple matter to bring the two ])ortions together, 
to draw down the neck, to free it well all around, to a])ply a double 
interlocked ligature and to cut it away bevoncl this. If the wall is to be 
restored satisfactorily, the stump of the sac must not he allowed to remain 
at the centre of the rin<^ like a plug, but must he able to retract freely. Wlien 
the sac, on account of its great size or irregularity, has not been enucleated 
at the first, separate it rapidly, by free dis- 
sectif)n encroaching on the surrounding fat. 

In cases wheie it has been necessary 
to make an extensive incision in the neck 
of the sac, or if the linea alba has been 
freely split for the reduction of a large 
mass of intestine, it l)ecomes very dillicult 
or impossible to make a pedicle at the 
neck of the sac and to ligate it; the two 
peritoneal edges must then be united 
by a continuous suture as after a 
laparotomy ; and when they are adherent, 
thin, frjable, and tear under the slightest 
tension of the thread, it is necessar\' to i»>s. - rmi>iiicai lumiotomy. 

, , , I ‘ Kcpuinnii; thf wall. (..Jpcniiij; the sheath 

include the peritoneum and the deep layers of the rectus, ia) ix-q) layer of the 

oi the abdominal wall in the same con- Hheuth. im) Rectus mnseie. '(s) stump 

tinuous suture ; or again, the two edges of the 
wound may bo lirouglit together, in their 

whole thickness, by a series of interrupted u-sutures, described later. 

As a matter of fact, ^ tlie siiluring of tlie wall after a herniotomy 
]ierformed for strangulation can only rarely he jierformed with the minute 
attention to tcclinical detail which is apjdied to a radical cure undertaken 
as an ojieration of election. After a difiicult and trouble.soine o|ieration, 
it is necessary to work quickly, and to complete the repair of the wall in 
as short a time as possible. One or other of tlic following methods may 
therefore be adoj^ted, according to the local conditions and the time 
available. 

(/I). 71 ie iiinbilical orifice is enlarged, ujiwards and downwards, for 
about an inch ; then on either side the sheath of the rectus muscle is opened 
by a vertical incision {Fig. i68). After a little dissection there will be 
three different planes to be united separately : the posterior layers of the 
sheaths, the inner borders of the two rectus muscles, the anterior layers of the 
sheaths. 

Uring these three layers together by a triple continuous suture (Fig. 
169) ; it is usually the posterior layer which is least well adapted for 
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satisfactory suturing ; when the abdomen is large and the wall retracted, 
it tears and the stitches cut out. 

The assistant should apply his two hands flat to the sloping surface 
of the abdominal wall on either side, and jiress the two edges of the wound 
together, and the stitches should include a good thickness of muscular 
tissue along with the posterior layer. Some interrupted sutures, carefully 
placed, - that is to say, at points where the fibrous layer is thickest and 

at the fibrous intersections in 
the muscles — are often prefer- 
able to a continuous suture. 
This method of suturing 
in three layers is the best 
means of securing a satisfac- 
tory closure of the opening if 
conditions of time and the 
tissues permit. 

{B). In order to effect re- 
duction, it has been necessary 
to make a very extensive in- 
cision ; the two edges are 
retracted and can only be 
a])pr()ximated witli difficulty, 
and time presses. In this case 
pnll lip ihe eih^es of the Kmmd 
'icitli forceps wliicli liave been 
jilaced on them, while the 
hands of the assistant keep 
the intestines hack under a 
compress ; then, using a long 
Keverdin needle, introduce a suflicient number of transverse U-sutures, 
each including the whole thickness of the muscular and fascial planes 
of the abdominal wall; when these sutures are tied, they will bring 
the two sides of tlie wound together, ))eritoneal surlace to peritoneal 
surface, and with the edges of the different layers directed lorwards 
like a keel. 

These transverse loops, including tlie whole thickness ol the wall, 
offer a \'ery decided resistance to the tension on tlie wound, and if carefully 
introduced will give very good permanent results. Ihe iirotecting com- 
press is withdrawn before the last suture is <ied, and finally the two edges 
of the wound which arc 'projecting forwards are adjusted by means of a 
comiilementary continuous suture. 

I liave emjiloyed this method of reunion by lateral ap plica lion of the 
lips of the wound, not only at the end of ojierations for strangulated hernia, 
but also for the cure of large ventral hernias, and have found it very usclul. 

(C). Lastly, in cases of extreme urgency the oiierator will sometimes be 
comixjlled to limit himself to simply uniting the margins of the ring by 



ria. - rmbilical hcrnioloiuy. Kfstoralion of the 
wall in llircc layers. (A) Skin. (B) Superficial iiimmicu- 
rosis. (C) StUure of the inner borders of the recti muscU'S. 
(D) Suture of the deep aponeurosis and the iK-riUmeuni. 
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some interrupted sutures, after liaving freshened their inner surfaces a little. 
In similar conditions, if the orifice is of moderate dimensions and is filled 
by the stump of tlie sac, one may even dispense with sutures and trust 
to the stump to act as a plu^^^ Whichever method of re])airing the wall 
is ado|)ted, it must be carried out quickh’’ ; the masses of fat which 
encumber the wound, and also the thin redundant portions of skin, should 
be rapidly excised, and the edges of the cutaneous incision, which are 
sometimes very thick, sutured together. It need not be said that a broad 
flannel binder, well padded witli wool and firmly aj)])lied, rei.)rescnts the 
indis})cnsablc complement of the dressing. 

It must be recognized that though umbilical herniotomy is sometimes, 
in the large adherent hernias, a very diflicult operation, it is in reality, in 
a great number of cases, a comparatively simple procedure, if methodically 
performed. One should always endeavour to effect reduction, even when 
dealing with a hernia of enormous size, everywhere adherent, and necessi- 
tating a most troublesome separation. 

If the undertaking is too difficult, and the state of the patient too 
alarming to ])ermit of any jaolongation of the operation, there remains 
a last resource : to incise the ring freely, separate the intestine from the 
iaver of adherent omentum which cox'ers it, and resect the omentum if 
j)(>ssible, to break down the intra-saccular bands and to leave the 
mass of intestines thus liberated in the sac, which is closed forthwith. 
Later on, when the acute sym|)toms have subsided, renewed attempts 
at ojK^n reduction will l)e made. 

Tins method is a makeshift, but it may be useful in some very large 
hernias, and when there is intra-saccular strangulation. 

in the following ])ages we shall consider the line of treatment to be 
adopted in dealing with the various forms of gangrenous hernia. 


GANGRENOUS HERNIA. 

Up till now we have su|)|)osed that the herniated intestine was in 
a sufficiently liealthy condition tt) admit of no doubt as to its fitness for 
reduction. This is by no means always the case ; the intestinal loop just 
ex])osed in the sac sometimes presents certain objective characters of 
surface, of colour, and general condition, which awaken serious suspicions 
as to its ultimate fate ; in sjiort, it is sus})ect, and to reduce it as it is 
would be to incur a serious risk of secondary j^eritonitis from j^erloration. 

• At other times, the intestine is definitely i^an^renous, though it still 
presen'cs its continuity and its wall is physically intact. 

In other cases again, the gangrene expresses itsell by one or more 
perforutions, by a loss of substance of varying extent, through which 
intestinal contents have escaped and caused a hecal abscess. 

In the presence of such varied possibilities it is often very difficult 
to decide on the correct line of treatment, and to make the best of these, 
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always very grave, situations, it is absolutely necessary to base one’s action, 
not on theoretical indications nor on the results of statistics whicli are 
always found wanting in some way or other — but on jiractical points as 
precisely defined as possible. 


I.— SUSPECTED INTESTINE. 

W’e have already said that the vitality of the strangulated loop must 
not be judged only by the appearance it presents when the sac is opened, 
but l)y tliat which it assumes after some minutes have elapsed after the 
strangulation has been relieved, and under the influence of warm boiled water. 

If it remains in }daces of a dirty, lustreless, gre\'ish-black, or of a 
brownish-russet tint, or again, with yellowish streaks or s])ots on a jmrple 
base ; if tlie serous surface lias lost its gloss, if it is co\’ered at some ])oints 
with jxseudo-niembranous jiatches of a greyish-yellow colour; and if it 
jnesents at these points, and more particularly at the site of constriction, 
areas of thinning or of deep erosion- all these are so many indications 
that its vitality has been gravely comjnoinised, and though the circulation 
may still be re-established and the ulcerative processes checked, the chances 
are too uncertain to allow one to take the responsibility of reduction pure 
and simple. 

W'hat is to lie done then ? Relieve the strangulation, without 
reduction, wliicli practically amounts to the following. 

Carefully cleanse the ca\'ity of the sac and the whole surface of the 
suspected loo]) ; tie and resect the omentum ; incise the constriction 
sufficiently to alUrw the ends of the intestinal loop^ to be drawn down <juite 
freely for a length of an inch or so, and make sure by gentle pressure that 
the channel is duly re-established and that the intestinal contents can 
circulate easily. 

riien enveloj)e the loop with aseptic c()mj)resses which cover and 
j)rotect it completely, without compressing it, and fill the gaping eaxity 
of the sac ; introduce one or two sutures only at the extremities of the 
wound, and enclose the whole region in a large dressing. 

If the loop is long, it has usually no tendency to slip back s])ontaneously 
into the abdomen, at least during the lirst few days, and it suffices to 
arrange the compresses projjeiiy around the jiedicle to prevent any chance 
of such an occurrence. 

On the other hand, if the loop is short, ^ it will lie well to secure it at 
the neck or to the l)ottom of the sac by a few catgut sutures ; a better 
plan will be to ])ass a i)iece of a boiled elastic catheter tlinnigh the mesentery 
and to leax'e the suspected kxjp riding on this rod, which again rests on 
the edges of the wound, exactly as is done with the sigmoid colon in tlie 
first step of a colostomy {Fig. 170). The intestinal area which ap])ears 
to be in the most doubtful condition may also be sutured t(j the walls or to 
the bottom of the sac, in sucli a manner as to circumscribe in advance 
the field of a probable perforation. 
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The intestine will he kept under observation for a certain number of 
days, the time varyin.t; according to suhseciuent developments. If tlie 
symptoms of strangulation disa))pear, if one or more ])ropei- motions are 
passed, if the loop “ in ciuarantinc ” becomes warm, red. and of uniform 
calibre, one will wait tor four or live days, distiirl)ing tlie enveloping 
compresses as little as ])ossil)le, and at the end of that lime, without replacing 
it at once in the abdomen, “ it will be allowed to re-enter.” 

In fact, accordingly as its functional activity is restored and the sac- 
wound narrows, the intestine retracts and gradually reduces, itself ; it 
will be siinicient to remove 
(he lixation sutures or the 
piece of catheter (/"'/g. 170) 
if need be, and to renuwe 
the gauze packing from the 
vicinity of the ojjening, to 
enable this spontaneous re- 
duction to lake place ; of 
course, if the bowel is 
unduly slow in returning 
to the abdominal cavity, 
it may be reduced directly. 

In other cases the 
gangrene advances and 
jierforation occurs, but by 
that time the abdominal 
cavity will be shut off, and 
the condition is simi)ly (Hie 
of an artilicial anus or a 
lifcal listula, which can subse(|uentlv be dealt with as may be necessarv. 

Lastly, this method whicli, however, is but rarely a|)plicable -lends 
itself to different inodilications, as variable as the hernial lesions themselves. 

It may be that the condition of the intestine is really suspicious (uily 
at a limited area, at the site ol a circumscribed phuiue, lor instance, or at 
the neck ; the method of invagination which we shall describe immediately 
may then be used with ad\'antage. The doubtful area of the intestinal 
wall is depressed, folded inwards towards the lumen of the bowel, and 
buried bv suturing the adjacent healthy intestinal wall over it bv means 
of a double Lcmbert sutuie (F/'g. 171). Reduction will then be legitimate 
if there are no other contra-indications.^ 



' VVr shall iiK'rcIy iiitMilinn the plan folhiwcd hy Hclfcrich (“rcbcT die Aiisfilhrun;; der Mernio- 
toinic* hfi dtM’ (iaii}>;riiii V(Tdachti^(‘n narin.” Arch. /. klin. ( hir., iSiji. Hd. \Ii., p. ;)37) in l\v«» 
cast's ; a very rcas()nal)lc and intcrcstiiifi plan, hut luo cuinplicalvil lo lu* n coinnicndcd in 
urgent siirgvry, except in very \m usual circumstances. 

In these two casi's, IlelhTich, finding a strangulated, suspicious loop, left it mitside. after 
having put the two ends in coininunication hy an (*ntero.anastoni(»sis inad(‘ in a healthy |>ortion. 
I he result of this anastomosis is to ensure forthwith a free passage for the intestinal contents, 
and to place the affected loop more completely at rest ,- fiirthiT, if gangrene and perforation 
should occur, the comlitions would he such as t«) fav»iur the rapid closure <»f the resulting fa'Cal 
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II. GANGRENOUS BUT NOT PERFORATED INTESTINE. 

The gangrene is indicated by the greenish or bronzed, dead-leaf colour, 
by the dull, lustreless appearance of the surface and the coldness of tlie 
wall, often by a (juite s|)ecial, foetid, putrid odour of the affected looj) of 
intestine, and finally by the absence of any sign of recovery, of any change 
in appearance, after the constriction lias been relieved and after lavage 
with warm, boiled salt solution. The gangrene is of xariable distribution 
and extent in different cases. 

I. Gangrene in an Isolated, Circumscribed Patch. — Sometimes 
there are several discrete patches of gangrene of limited extent, or perhaps 
onlv a single patch at the ])osition of the neck, in the zone of maximum 
constriction ; the rest of the loop presents an appearance and characters 
indicative of sufficient vitality. 

In siicli conditions the correct treatment is to repair the local lesion 
and then to reduce the intestine, or if necessary to treat it as suspected 
(see above). The local rcjiair may be carried out in one of two ways : 
by invagination of the gangrenous patch, or by excision of the 
patch, followed by lateral enterorrhaphy ; for either method it is 
essential that the gangrene shall not have extended beyond half the 
circumference of tlie intestine ; both have two dangers to he avoided, 
stenosis and kinking. 

(/!). Partial invagination^ may be practised in the longitudinal or 
transverse direction, according to the position of the chief axis of the 
gangrenous patcli ; two folds of the adjoining intestinal wall are brought 
over it and sutured together, as shown in Fig. 171. 

To do this tlie continuous sero-musciilar suture must always be liegun 
a little distance beyond the jiatch to be covered in, and must end at a 
corresponding distance beyond the further border, to insure the com|)lete 
burying of the affected area ; if necessary, a second continuous suture or 
some interrujited sutures may be used to secure more jicrfect coa])tation of 
the two lateral ridges of the intestinal wall. 

It is quite evident tliat if the dimensions of tlie area to be invaginated 
exceed certain limits, the lumen of the intestine may be unduly narrowed 
if the suture line lies in the long axis, or the intestine may l)e acutely kinked 
if the suturing is done transversely ; further, the safety of the method is 
entirely dependent on firm union between the two sero-nniscular folds, 
and therefore on liroad apposition of their serous surfaces. W hen thus 


fistula. The ojXTatiori lias only «»ne fault, iiaiiirly, its duration : in onr* of ndferich’s case’s it 
took an hour and a half ; in the otln^r, an htuir and a quarter ; during the course of an ofieraUon 
for stran^iulated hernia this time factor is of great importance ; and, further, the conditions 
in which these hernial operations are often perffirnied do not always lend themselves to the 
correct execution of an intestinal anastomosis. One of Helferich’s patiiuits recovered, the other 
died ; and, .as Helfericli himself says, it is not improbable that the duration of the operation 
had soinetliing tt) do with the fatal termination. 

' Maktixkt, of Sainte-Foy-la-Grande. Kaj)port de Chaput. Hull, lie lasoc. dechir., 1894, 
j). 246. 
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buried, the gangrenous patch is ultimately eliminated into the intestinal 
eavity. 

the invagination may be rc|)eated on two or three areas of gangrene 
if tlieir relative positions and extent j)ermit, and we shall see jnesently 
that when there is gangrene en numc of a whole loop, total invagination 
into tlie lower end, as recommended by (luinardj can, in certain delinite 
conditions, give very good results. 

(B). Excision —If tlie gangrenous patcli is thick and rigid, if it can 
only l)e invaginated with (lifficult\% if the lateral folds cannot, be leadily 
raised and brought in contact, and can only l)e sutured witli dilTiculty 
because of the friai)ility of the 
intestinal wall, if the patch is 
too extensive or too irregular to 
he readily Iniried, or again if it 
ap|)ears to be on the joint c)l 
rupturing : excision, and ])ar- 
ticularly a lozenge-shaped ex- 
cision followed by appropriate 
suture, is the most suitable 
method. 

Of course it necessitates the 
oj.)ening of the intestine, but 
with some care in arranging 
•com))resses around the area, it 
will be |)ossible to oj^erate prac- 
iicallv in a. closed s|)ace, and 
indeed, when i)erformed with a 
well - ordered teclini(]ue, lateral 
enterorrha|)hv is a com|)arativcly simple and usually successful jn'occdure. 
Disjdace the intestinal contents on either side with the lingers, and adopt 
some one or other of the visual means of occluding the intestine ; the 
lingers of a good assistant are often siilhcient ; if intestinal clamps are 
used they must be ajijdied to healthy |)ortions of the gut at some 
distance from the affected segment, the strangulated looj) being some- 
times very snscejitilde to injury througli compression, even beyond the 
gangromoiis zone. 

I'lien, with the dissecting forccjis, raise up the patch wliich is to be 
excised, oj)cn it witli a snip of the scissors and cut it away, encroaching^ a 
Utile on the healthy and bleedhti^ iissacs, and giv'ing the gaj) the form most, 
suitable for subsequent longitudinal or transverse union, whichever will 
least interfere with the ])ermeability of the bowel. A lozenge-shaped 
iiifision is to be recommended in all cases where the deficiency resuHing 
miisl be large : the suturing will be executed in the manner which we have 
already described. (See Wounds of thk Intkstink.) 


* (lUi.vAui), “ Traitfiiieiit dcs hcniu'S ^anj'rcn|*cs par rinva^jiiiation ou partiello. 

Compies remius du Cofti'n's de Chiruri^ie, Tliese ile trroll, 181)5. 
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These partial, local repairs are very useful in certain cases, and permit, 
of the affected loop beinj< reduced into the abdomen after carelul cleansing ; 
still a loop of intestine which bears an actual patch of gangrene must always 
be considered as doubtful, and one will act wisely in going over it a second 
time, examining its surface closely, after having drawn down the pedicle 
sufficiently and covering up any suspicious greyish, eroded points with 
Lembert sutures. It is to be remembered that the ulcerative processes 
begin at the mucous surface and progress eccentrically ; lurtlier, ulceration 
sometimes occurs above the strangulated segment, and may be the cause 
of late perforation. 

2. Gangrene in Large, Multiple, Disseminated Patches ; 
Gangrene of the whole Loop« — It is n(^ longer one, two, or three isolated 
patches of gangrene of limited extent which are found, but a whole series 
of greenish (.)r brownish spots, which cover the surface of the strangulated 
loop, and would e\idently soon gi\‘e origin to multi’ple perforations ; or 
again, there may be complete gangrene of the whole looj), which is greyish- 
brown, greenisli, or black, withered, and lustreless, but not yet perforated ; 
in either case it is a question of enterectomy followed by immediate 
union, or of an artificial anus. 

A ])lace must, h()we\’er, be reserved for the procedure to which wo 
lia\a^ already referred, wlien speaking of limited gangrene : complete 
invagination of the gangrenous segment of intestine. If the ring 
of dead intestine is short, and does not exceed a few inches in length, if 
it is lle\il)le, and not too friable, if the mesentery is not too much inHUrated 
and thickened, if the intestine beyond the gangrenous area is not too miicli 
contracted, one may, following (iuinard’s e\am|))e, attempt com])lete 
circular invagination, (iiiinard lias in this manner succeeded in burying 
with comj)lete success a gangrenous segment j.l iuclies in length. 

It is into the distal end that the dead segment must lie pushed, from 
above downwards, and the maiueuvre must be ('arried out carefully and 
gently, to avoid jiroducing a rujiture or jierforation, whiclj if it occurred 
would at once destroy one of the chief advantages of the method. 

Begin by detacliing the mesentery from the whole of tlie .segment 
whicli is to be invaginated ; put forcejis on any \'essels which bleed ; the 
mesentery, which will be dealt with when the im agination has been made, 
should in the meantime be |daced under a gauze conijiress, unless it is 
itself gangrenous, when it should be at once excised in a wedge, the edges 
of which will afterwards lie sutured together. ^ Of course a sullicient length 
of intestine must be drawn outside the abdomen for all tlie manijiulations 
to be executed easily. » 

Take tlie distal segment between the lingers of both hands, and liokling 
it so, try by the pressure of the thumbs to infold the gangrenous segment, 
to make it enter into the distal one ; this is the difficult step in the ])roccdure. 
W’hen a good fold has been raised at one side, carry it round the whole 
circumference of the bowel, following it witli the border of the thumb, or 
if necessary using director or closed forceps. 
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Wlien a complete collar lias been made, the cliief obstacle has l)eeii 
surmounted, and the further steps usually jiresent little difliculty. HeJd 
the distal segment between tlic lingers and thumb of one hand, and with 
the other steadily push in the gangrenous segment, always applying the 
fingers close above the invaginating collar and sliiiping them back 
according as the invagination advances : it is necessary to irn aginate, 
not only the gangrenous segment, but also half an incli or more of the 
adjoining living wall, so that the suturing may be done on healthy 
tissues. 

Once tlie invagination is complete, the next ste]) is to secure it ; a 
continuous circular suture through the sero-muscular coats, reinforced, 
if it seems desirable, by a second continuous suture or by a circle of 
interrupted sutures, will insure the permanent adhesion of tlie two intestinal 
walls and delinitely isolate the gangrenc)us segment. Another continuous 
suture will aj)pn)ximate the edges of the gaj) in the mesentery, and it then 
only remains, after careful cleansing, gently to effect reduction. 

This attractive method has certainly a |)lace in urgent surgery, with 
the reservations tliat it should only be ado})ted when the gangreinnis 
segment is of moderate (4 inches as a maximimi). and that no time 

is sf^ent in tryini!^ it le/nii the ri^^idity 0/ the heo ends and the friability 
of the intermediate, i^ani^renous set^ment shoies from the first that it is 
inapplieable. 

As a mailer of fact, it is very rarely Jipjdicalde, and in most gangrenous 
hernias, intestinal resection, followed by end-to-end or lateral 
anastomosis, by suture or button, must be considered to be the 
best method; that is not, liowever, equivalent to saying that it is always, 
or indeed very often, indicated. The age and the general state of the 
|)atient, the duration of the strangulation, and the evident degree of septic 
intoxication, are not the only points to be taken into consideration ; it is 
for the o]ierator to judge in view of the conditiims wliether lie is al)le to 
carry out the work of resection ([uickly and well. Itven in the best 
surroundings, with good assistance and anqile equipment, resection is often 
a difiicult undertaking in ca.ses of large hernias, where it is necessary to 
excise a long segmemt of intc'stine, a large triangle of mesentery, and a 
mass of thickened, infiltrated, adherent omentum, itself gangrenous, and 
Imally to iierforin enterorrhaphy ; the operation often lasts much longer 
than had been expected, the dangers of peritoneal infectic'U are multiplied, 
and the anjesthesia ju’olonged. 

I'o sum u}) : the ])atienj is young, or conqiaratively so, and luis no 
.serious constitutional disease ; there are no threatening pulmonary 
syiiiploms, the initial stages of the operation lia\ e been short, tlie aiuesthesia 
has been borne well, the pulse keeps good ; tlie gangiene is extensive, 
but there is no perforation, not too many adhesions, and the conditions 
arc fairly favouralile for rapidly dealing with the intestine. Here we 
have everything that is needful ; then go forward boldly, without useless 
discussion, without timid, incom]:)lete attempts, which are more (fangeroiis 
than any thorough method. 
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I'irst draw a sufficient length of tlie intestine out from the abdomen, 
and pack it around witli gauze. 

For two inches at least lieyond the e.Ktreme limits of the gangrenous 
area^on either side, that is to say, in healtliy, supple tissue, occlude the 
intestine temporarily, either l)y means of an assistant’s lingers, or with 
two clamps sheathed with rubber tubing, or witli a drainage tube or a strip 
of gauze passed through tlie mesenterj^ and tied round tlic intestine. 

For satisfactory suturing it is essential that the wall of the intestine 
should lie neitlier inliltrated nor friable, and that the folds should allow 

themselves to be readily 



f’ie;. 172. Intestinal rcsectirtn. Section of the iiK’senleric 
tnauslc after the a]){>lication of a ihuible series of liKatiires, (A) 
^Icscnlery. (B) Interlocking lisaltircs securing the iiw.'sentery in 
small scKtnents. (C) Resecting the mtsentcric triangle with the 
sci.s'sors. (0) The cxeiseil triangle. (E) The segment of intestine 
to be resected. 


approximated ; the 
length of the intestinal 
resection matters little ; 
it is accurate and firm 
union that is all im- 
portant. 

The intestinal con- 
tents have of course 
been disjdaced to cither 
side beloie tlie clamps 
or ligatures were ap- 
plied ; still it is ad\’is- 
able to clamp each of 
the ends of the gan- 
grenous segment, t(.) 
obviate any leakage 
and possible contam- 
ination. 

Together with the 
intestine, it is neces- 


sary to excise a trian- 
gular portion of the mesentery, the l)ase of which will corresjiond 
exactly to the length of the resected loop, and must never extend Vieyond 
it ; do not carry the ajiex of the triangle too far into the mesentery, or 
•it may involve the larger vascular arcades. The mesenteric flaji is cut 
with the scissors ; the vessels are caught as they are divided, and tied 
afterwards. 

But when the membrane is itself much infiltrated and friable, or when 
a very extensive excision becomes necessary because of the length of the 
gangrenous loop of intestine, direct section, might involve the loss of a 
considerable amount of blood ; in such circumstances it will be well to 
arcitmscnbe the tisv sides of the mesenteric triangle beforehand, by a dovble 
scries of ligatures, and so to insure haE?mostasis and the avoidance of 
bleeding during the excision {Fig. 172). 

The ligatures will be passed through the whole thickness of the 
mesentery, from one surface to the other, each ligature constricting only 
a comparatively small segment, and at the end of the operation the two 
borders will be brought together by a few interrupted sutures. 
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How is the continuity of the intestine to be restored? If the two 
ends are fairly large and of approximately equal calibre, circular 
enterorrhaphy will be practicable. \\'e need merely recall the general 
technique of this inetliod of intestinal anastomosis, which we have studied 
in detail elsewhere (see VoL i, p. 322). The two ends are brouglit into 
continuity by a first continuous suture includiiv^ all the coats of the bowel, 
taking care that the stitches are regularly sijaceci and introduced quite close 
to the cut edge, to avoid unduly constricting the calibre of tlie intestine. 
The suture begins at the mesenteric border, and is carried along the 
posterior cut edges till the anti-mesenteric l)order is readied ; it then 
changes its direction and jiasses ujiwards along the anterior cut edges to 
reach its starting-point at the mesenteric border. 

This first suture can be very ra])idly introduced, and once the intestinal 
continuity has thus been mechanically restored, the sero-scroiis suture, 
on wliich physiological and permanent union depends, will be much more 
easily executed. 

'Purn the loop of intestine upwards, so that its ])ostcrior surface is 
directed forwards, and begin the sero-serous suture as close as possible to 
tlie mesenteric border, and cany it downwards, with closely set and regular 
stitches, to the inferior border {Plate VII) ; turn down the loop and 
continue tlie suture upwards o\'er the anterior surface to the ])oint where 
it .started at the attached liorder. Here and tliere, and es])ecially at the 
mesenteric attachment, if it seems necessary, add some complementary 
interrupted sutures. 

\\'hen jierformed inetliodically, this circular suture can lie executed 
mucli more quickly tlian might have been expected, even in one's fir.st 
opeiations ; there is no need of any sjiecial needle : a good ordinary sewing 
needle answers ])erfectlv if used with a fine and stiong thread. The 
im|iortant jioint is to know how to introduce the Lembert suture, the sero- 
serous suture which brings the opjiosing folds of the sero-rnuscular coats 
in contact. 

Casic T7. One of the results wliich has impressed me most was in the case 
of an enormous strangulated umbilical hernia, in whicli 1 was compelled to 
resect 24 inches of intestine.' The patient was a very stout woman, whose 
abdominal wall was laden with fat ; in the sac I found a large mass of adherent 
omentum, which had to be separated by cutting with the scissors into the sac 
wall and tlui surrounding fat. and a long loo]) of small intestine, with numerous 
patclics of gangrene of a dirty-grey or dull-yellow colour : there had been no 
perforation, and there was no facal matter in the sac. the contents of which, 
however, emitted a powerful gangrenous odour. The umbilical ring itself 
allowed the finger to pass without any ditheulty. 1 rapidly completed the 
separation of the omentum, and especialiy the separation of the dense adhesions 
wliich fixed it to the eircumferenec of the neck, and after having .secured the 


' Th(‘. of intestiiit* to he resected is, however, a matter of sectuulary import aiice ; 

according to 'rr/.ehicky, as much as ten feet of small intt'stine may be removed without seriously 
interfering with nutrition (l-eber die (irenzen der Znlassigkeit der Daniularmresektipn. Arch, 
fklin. Chit., 189 Hd. xlviii., p. 5-1). After these extensive resections, tlie separated iiK’sentery 
is the cause of considerable embarrassment ; its triangular excision cannot be carried ti)o high 
'vith<}ul considerable risk of causing gangrene through interfenMi'ce with the blood supply. 
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pedicle with an interlocking ligature. I excised the large mass. The iimbiliial 
ring having been incised. I drew out the healthy ends of the herniated loop of 
intestine ; 1 then passed a double series of interlocking ligatures through the 
mesentery, circumscribing the triangular area to be excised along with the 
intcetine. Ha*mostasis having thus been assured, two twisted strips of gauze 
were tied round the healthy portion of bowel on either side of the gangrenous 
segment, and the intestine divided between them, the gangrenous portion 
being removed without the sliglitest leakage of its contents. I then proceeded 
to perform circular enterorrhaphy ; the two ends of the intestine were brought 
together and united by two layers of sutures ; some additional interrupted 
sutures placed along the line of junction gave further security by insuring the 
apposition of broad serous surfaces. The sutured loop was carefully sponged 
with boiled water and reduced. Apart from a small hecal fistula, which only 
discharged for a few days, the patient made a simple and com])lete recovery.’ 


If there is a great disproportion in calibre between the two 
coils of intestine, the better practice will be to close the end of 
the larger segment and to implant the end of the narrow segment 
laterally, a little higher up, in the following manner-: — 

The loop has been clamped and cut on either side and the intermediate 
segment removed ; leave the lower, narrow cndjinder a compress and 
deal with the u])per end first ; close it by Ininging its walls together, first 
by a deep continuous suture including all the coats on either side, and then 
by a superficial continuous, sero-muscular suture. It is well to make the 
latter very wide, seeing that there is no need to economize tissue ; let it 
extend upwards on either side for a distance of a third of an inch or so, the 
better to insure comjilete closure 17J). 

Then, about an inch higher up, incise fhe intestinal wall longitudinally 
on its anterior surface, and make an ojiening corresiionding to tlie diameter 
of the lower end. Into this opening the lower end is to be imjilanted. 
Bring the two orifices together, the terminal o|)eiiing in the small end and 
tlic lateral opening in the large one, and unite them by circular suture in 
two layers in the manner already described. First join the two jiostcrior 
lips by a continnous sero-serous suture, then by an inner suture including 
all the coats, which, continued round the lower angle of tlie junction and 
along the anterior edges, com])letes the restoration of the continuity of 
the canal ; then returning to the sero-serous suture which liad been 
interrii|)ted at the lower angle of the junction, it, in its turn, is continued 
along tlie anterior .surface, and so the anastomosis is comjilctcd (F/g. 174). 

W'ith care and some iiractice, this termino-lateial anastomosis, with 
closure of the large end. takes no more time than the various artifices wliich 
have been devised for the })urj)ose of enabling ends of unequal calibre lieing 
joined together directly, and the result is much more certain. 


' Socit'tc de chirurfiic, 6 dec., tSo5- 

- If the f)perat()r has had previous experience of it. and know.s how to do it <iiiickly, this 
terinino-lateral enterorrhaphy ought to be regarded in all cases as the method of choice. 

Plate U/A - Gangrenous Hernia. Ufi/yer fiqurc: the cjmstriclioii has been relieved and the segment 
of gangrenous small intestine is drawn out. iMU'er figure : circular enterorrhaphy after re-section of the 
gangrenous segment ; the continuous sero-serous suture. 
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Of course, after this lateral implantation, the two edges of the gap 
in the mesentery cross and overlap ; this, however,- will cause no incon- 
venience if the two flaps are maintained in apposition and tlie interval 
between them is obliter- 
ated by a few sutures. 

Whatever the re- 
lative calibre of the 
two ends may be, abso- 
lutely the best jdan 
consists in closing them 
both and anastomosing 
them laterally. Unfor- 
tunately, the teclmiqiie 
of a latero-lateral ana- 
stomosis is rather diffi- 
cult, and takes some 
time, and time is an 
element ot primary im- 
portance in these oper- 
ations for gangrenous 
hernia. For this reason, 
if a Murphy’s button 
or one of its modifica- 
tions is at hand, it may 
sometimes he used with 

decided advantage ; it can be employed quite as well for 
lateral or latero-lateral anastomosis as for end-to-end union ; 

the operation to be completed 
more quickly, and ought al- 
ways to form part of an 
emergency eqiii|)ment. 

The Imtton is used in 
the following manner : After 
having cleansed the cut edge 
of the intestine and the 
mucous meml)ranc with a 
swab moistened with alcohol, 
a fine thread, passing througli 
all the coats, is run around 
end A, h)r instance ; then 
one of the portions of the 
button, held with suitable 
forceps, is introduced into 
the opening in the intestine, 
and the two ends of the run- 
ning suture are tightened and tied, then the cut edges of the intestine 
are gathered around the central tube of the button. 

The same manceuvre is repeated on end B : circumferential running 


a termino- 
it enables 



i74*“KMlerorrhaphy by lateral implantation, and 
ste|)# Aniislotnosis of the two ends. (A, B) The two imsen- 
leric soKiiienls, overlappinn. (C) bine of suture of the two 
posterior C(1k(.*s. (D) Interior of the lower end. (E) Closed 
extremity of the lower end. 
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suture, introduction of the second portion of the button, adjustment of 
the intestinal wall around the central tube. 

All that is tlien necessary for restoring the continuity of the two 
ends A and B is to jiress the two halves of the button together. (See 
Intestinal Obstruction.) 

Before effecting the junction winch is final — certain important 

details demand careful attention : make sure that the orifices of the two 
metallic tubes arc perfectly free, and that the intestinal edges and mucous, 
membrane do not cover the entire surface of the entering tube, nor form 
a thick, irregular cushion, which might interfere with the proper approxi- 
mation of the two ])arts of the button. Make sure also that the fixation 
of the intestinal ends around the separate portions of the button is secure ; 
excise any redundant tags of tissue, and flatten down the folds which are 
to be brought into contact. 

Then join the two jiortions of the button, but do not at once push them 
home ; again make sure that no tag of mucous membrane is interposed ; 
if so, it is still possible to flatten it out or bury it with the tip of the director. 
Finally, complete the junction l)y jiressing the two portions firmly together : 
and during this final pressure be careful not to bruise or possibly even cut 
the intestinal wall by ])ressing on the central parts of the half-buttons ; 
the jiressure must only be ajiplied over the rounded |)eriphery. 

Further, as \’illardi has pointed out, there is no reason for fearing 
the inter})()siti()n of a little mesentery between the two api)lied serous 
surfaces, and it is at least necessary that the mesenteric attachment should 
extend right to the groove formed by the two apjiosed surfaces ; that is 
the essential condition for the nutrition of the two ends and their satis- 
factory union, and the only means of jireventing gangrene and secondary 
perforation. A rajiidly-applied continuous suture unites the two con- 
tiguous or overlapping borders of the mesenteric gap, and after cleans- 
ing, the looj) is reduced. The presence of the button, liowever. may 
sometimes interfere with reduction and necessitate further incision of 
the ring. 

The successful results from this method of anastomosis in cases of 
gangrenous hernia are sufficiently numerous to demonstrate its usefulness. 

W’hatever be the procedure adopted, the re|niired loop will only be 
reduced after the line of union and the mesentery have been most carefully 
inspected, and after having made sure that nothing is bleeding, and that 
the I pposition of the sero-scrous surfaces is perfect. Then only, and after 
further careful cleansing, will the intestine be replaced in tlie abdomen ; 
the sac, which also usually presents ])atches of gangrene, will be resected, 
and after rapid restoration of the abdominal wall, the operation will^bc 
completed by providing for drainage. 

Primary enterectomy followed by immediate union in cases of gan- 
grenous hernia should be employed whenever possible, and particularly 


^ ViLLARD, of T.yotis. “ Trait<"iri{‘iit des gatigmies hcnii»'\irps p€ir IVnttTOctoniie et k? bouton 
anastomotique. Quatre cas do giierisoii.” Compies renUus du Con^rt’s de chir., 1895, p. .460. 
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when tlic gangrenous loo|) is still intact and un])erforated, and has not 
discharged its contents into the cavity of the sac. 

Rut it may be that any attempt at union, even with an anastomotic 
button, would take too long, or that uncxjiected dilhculties have arisen 
during the course of the <)peration, even after the special intestinal ])ortion 
liad been begun ; or more frequently, from the beginning one is compelled 
to admit : (i) Thai Ihe toxcimia is so deep that any pvolow^cd operation must 
inevitably he fatal ; (2) That isolated, and unlhout equipment, one feels 
conscientiously unable to carry out the complete operation satisfactorily. What 
can be done, and done quickly, in that case ? Make an artificial anus. 

Artificial Anus.- It is not enough to say " Make an artilicial anus ; ” 
tliat instruction might be interpreted in various ways and as indicating 
\’arious ])rocedures. Whilst resigning himself to the makeshift, the surgeon 
must endeavour, on the one hand, to consider the future by giving the 
intestinal o|)ening, if possible, a form and size compatible with subsequent 
easy closure, and on the other, to remove as freely as jiossible the locus 
of infection rej)resented by the gangrenous mass. 

If the loop is short, he may therefore content himself with incising 
it along the free border, at the centre of the gangrenous area, 
and then attaching the edges of the opening to the remains of the 
sac and to the skin by a few interrupted sutures. 

Xotliing, in fact, could be sim|)ler, but tliat in itself is insuHicient ; 
it is also necessary to make sure that the channel through the u])per end 
of the loop is free, and that the intestinal contents can escape by the 
opening witliout ■dilTiculty. 

An immediate a’nl cojiious discharge of intestinal contents need not 
he exqxcted ; it is chieily gas wliich escapes at hist, as the distended and 
juualyzed up}XM' segment lequires some time to recover its tonicity, 'fry, 
liowever, to pass a linger along each of the two limbs of the coil into the 
abdomen ; if the passage is narrow, it may sometimes be possible to enlarge 
it by compressing the intervening mass of mesentery, which is itself llaccid 
and softened. If not, then the neck of the sac must be incised, but great 
caution must be exercised to avoid opening uj) the general jieritoneal cavity 
through breaking down the adhesions too widely. 

Carry tlie linger gently along the inner asjiect of the sac, to seek for 
llie neck, the tense strangulating band which you have already felt in the 
intra-intcstinal exploration, and as far as possible bring the constriction 
into view by incising tlie skin and the sac on the corresponding side and 
by retracting the tissues, but ’avoid any e.xtensive dissection, and for the 
actual division use the ])robe-i)ointed hernia knife. In such circumstances 
a free incision is unnecessary and would be dangen)us ; when the intestinal 
channel has become free, a large drainage tube will be jilaced in the upj)ei 
end and fixed to the skin by a .suture. 

When tlie gangrene is of limited extent, as for instance wlien’diie to 
lateral strangulation {Fig. 175), it may occasionally be justifiable to do 

VOL. II. 16 
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something more, namely, to excise the gangrenous patch, and after free 
removal of the omentum and the sac, carefully to suture the margins of 
the excised portion of the bowel to the skin ; an artificial anus made in 
this way will be more satisfactory and more easily closed than the gaping, 
irregular cavities which result from a simple, haphazard opening. Such 

an artificial anus will, how'ever, very 
,1 seldom be necessary in these cases 

, of j)aii:ial gangrene, as they arc 

. '4 ^ singularly well adapted for primary 

\ . . S': resection. 


■ b Other measures are required 

-c when a very long gangrenous loop 

t ^ found in the sac. 

Simply to open it, would be to 
Fig. i75. ~rvatcrai strangtiiaiion (diagram- leavc a Considerable mass of gan- 

inatic). (d) I,oop of inU^tine. [h) Parietal ^ , i- • i i 

periloneiim. (c) Wall, {d) StraiiKulalcd por- greUOUS tlSSUC tO be eliminated spOU- 

tion of the loop. taueously, and consequently to incur 

the risk of numerous septic com- 
plications, which would not always remain confined to the saccular and 
perisaccular areas, and tliat is a very grave danger, particularly in 

umbilical hernias. The abdominal cavity lies in such close proximity 

to the septic focus, that infection is likely to find an easy entry. ;; 

The wisest practice is to excise as freely as possible everything that 
is gangrenous : to excise the omentum, after ligation of the pedicle, without, 
however, separating the adhesions at the neck and without attempting 
to draw it out, to excise the greater part of tlie sac, and lastly, to excise 
the gangrenous intestinal segment. Two snijis of the scissors would 
suffice to carry out the last part of the programme if the loop was always 
completely gangrenous ; even then it is necessary to divide the mesentery, 
and the mesentery always bleeds ; further, when the gangrene is not com- 
plete, but only in disseminated patches, the intestinal wall itself also bleeds. 

Here, however, is no reason for refraining from a necessary resection, 
as a few very simple precautions will permit of a very large mass of intestine 
and mesentery being resected without loss of blfK)d. 

Bleeding from the small arteries in the intestinal wall can be readily 
controlled by forceps and ligatures, and luemostasis will be completed by 
the sutures which will be afterwards introduced for the purpose of attaching 
the intestine to the skin. As to the mesenterv, it can be secured before 
it is cut by the aj)plication of three or four ligatures, and by knotting 
together the ends of the two extreme ligatures it will be gathered up into 
a small stump, which acts as a plug in the abdomina lorifice of the ^sac, 
and at the same time approximates the two ends of the intestine. 


The two ends of intestine are then rapidly fixed together by a few 
sutures passed through their adjoining mesenteric borders and attached 
by the rest of their circumference to tlie skin ; and here again make sure 
that the channel is sufficiently permeable, and if necessary relieve any 
undue constriction by a cautious incision. 
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Even in the most desperate conditions, one may in this way do better 
than by a simple incision ; on two occasions I have succeeded in resecting, 
in strangulated umbilical hernias in old and deeply toxiemic women, the 
whole of a gangrenous transverse colon, an enormous mass of omentum, 
and a thick fatty sac, also greenish and putrid, and terminated tlie oper- 
ation by suturing the two ends of intestine together by their mesenteric 
borders and attaching them to the skin ; the whole procedure required 
only twenty or thirty minutes, and the ])atients recovered. 

The ultimate result would, I think, have been very different had I left 
these masses of putrefying tissues in the wound, and depended on nature 
alone for their elimination. 


111. -GANGRENOUS AND PERFORATED INTESTINE. 

FiECAL ABSCESS. 

The conditions are different when, on opening tlie sac, it is found that 
the cavity is full of faecal material and pus, and that the intestinal 
loop is more or less extensively perforated. The first care must be 
to irrigate the sac and its contents with warm boiled water, carefully 
cleansing all recesses, and by .sei)arating and raising the covering layer of 
omentum, to bring into view and determine tlie nature and extent of 
the gangrenous patches. 

If there he only one, or even several, small punciifoym perforations, 
while (he rest of the intestinal wall is in good condition, or again, if there 
be a single large gangrenous jiatch witli a perforation at its centre, some 
re])arative measure ma\' be considered if there are no general contra^ 
indications. 

'flic margins of small i)erforations will be freshened and sutured, larger 
jiatches of gangrene iiu’aginatcd or excised, and the resulting defects closed 
by suture. Then, if the loo|> has recovered a satisfactory apjiearance, it 
may be reduced, or retained in quarantine in the sac, after careful cleansing 
and after the constriction has lieen relieved. Of course gangrenous or 
contaminated omentum and sac will first liave been freely resected. 

It is evident that under such circumstances these operative measures 
cannot be carried out without very considerable danger of peritoneal 
infection. 

• 

Therefore, when there is faecal extravasation, the formation of an 
artificial anus will often be the only course to pursue, and the 
operation must be performed in the simplest and most exi)editioiis manner. 

Open the sac freely jrrv^ale it. enlarge the opening in the inicstinc. make 
sure that the intestinal contents can escape freely, and if necessary make a small 
incision for the relief of conslriclion ; introduce a large tube into the tipper 
end of the bowel, suture nothing, leave the whole wound widely open, covered 
with moist compresses and a thick layer of wool, not too tightly bandaged : 
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that is all it is advisable to do. In these cases, the best treatment is that 
whicli involves nothing more than is absolutely unavoidable ; at the most 
it will be justifiable and useful to excise the gangrenous debris of omentum, 
sac, or intestine, without trenching on living tissues and without causing 
any bleeding. 

We do not need to dwell on the bad prognosis of these late operations ; 
even if the patient survives, he still remains exposed to serious risks owing 
to the presence of a fecal fistula at an unknown level in the length of 
the small intestine, and from which he can only be freed by means of 
op)erati\'e measures which arc always difficult and are themselves by no 
means without danger. 

Fortunately gangrenous hernias arc becoming less frequent in p)roi)or- 
tion as the sound principle of early operation becomes more generally 
accepted and the abuse of taxis is eliminated from daily practice. 


THE RARE STRANGULATED HERNIAS. 


We must here limit ourselves to some general remarks on strangu- 
lation and the necessary operation in (I) Ventral, (II) Diaphrai^matic, 
(III) Obturator, (/] ') Sciatic, (F) Lumbar, and (F/) Perineal hernias. 

With regard to epigastric hernias, and hernias in the linea alba 
below the uml)ilicus, what has been already said about umbilical hernias 
is in all respects aj^plicable. 

We need only mention the frequency of a presaccular lipoma, the 
ihinness of the sac wall, and lastly, in cases of strangulation, the very tight 
constriction commonly met with at the ring. 

The following case will serve as an example of epigastric herniotomy. 

('ask iS, The hernia was as large as an adult’s fist, and formed a prominent 

swelling at the centre of the epigastric region ; it was of old standing, and had for 
a long time been irrcdiiciblo ; symptoms of strangulation had a])peared during 
the night, and taxis had been tried unsuccessfully some hours later, 'fhe 
■p>atient — a man of O5 years — was collapsed, tlie pulse feeble, the facies bad. 
the pain very severe, and the vomited matter already brownish and fo-tid. 1 
ojjerated at four o'clock in the afternoon, about twelve hours after the onset of 
the attack. I made a vertical incision: under the skin and a thinned, fatty 
layer, I found and carefully opened a transparent sac, tlirough which the reddish- 
coloured contents could be seen ; a small quantity of blood-stained fluid esca])ed. 
and I found that the sac cavity contained only a single, long, blackisli loop of 
small intestine. Beneath the intestine I discovered a median circular ring, 
densely fibrous and very tight ; with some dilficulty 1 succeeded in slipping a 
grooved director under the upper margin and incised it with scissors, direttly 
upwards along the tinea alha. The loop of intestine was drawn out ; on each of 
the two limbs at the site of constriction there was a deep groove, and on the 
upp)cr limb at tlie same level there was also a bleeding, longitudinal erosion, 
which was buried by l)ringing its margins together with a continuous suture of 
fine catgfit. Reduction. Extirpation and ligature of the sac. The margins of 
the ring were excised and the opening was closed by three interrupted .sutuies. 
Recovery. 
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I. VENTRAL HERNIAS. 

These are tlie hernias of the lateral wall of the abdomen ; they 
cle\'elop at the site of a subcutaneous musculo-a]ioneurotic rupture or in a. 
cicatrix (traumatic hernia), or sjxmtaneously, by insinuating Iheniselves 
tliroiigh ()])enings in the linea semilunaris at the outer border of the rectus 
muscle. 

The traumatic hernias, whicli almost always develop in cicatrices, are 
naturally situated at very various })oints in the abdominal wall, at the site 
of the original wound. They may become strangulated, and witli them 
strangulation is particularly serious ; I have seen two fatal cases. 

Further, operation presents certain diniculties with which it is necessary 
to be acquainted in advance : the sac of a traumatic hernia is usually 
extremely thin, at least in its 
outer, bulging portion ; it is ad- 
hereni to the cutaneous scar, and 
the incision must l)e made with 
the greatest caution, ()articularly 
as in the sac itself adhesions of 
the contents, the omentum, and 
intestines, are ^•ery commonly 
present. 

The intestine itself may even 
1)0 adlierent to the thin cutaneo- 
saccnlar cicatrix ; in the case of a 
i)iitclier who had, the year before, 
received a knife stab in the left 
Hank, 1 found a loop of small in- 
testine fused for a C(msiderable 
lengtii with the hernial coverings ; 
an extremely careful dissection 
was necessary in se])aratiiig it, and in spite of all our care the intestinal 
wall was so thin in ])laces that it tore ; lateral enterorrhaphy was imme- 
diately iierforrned, and the accident was followed l)y no ill effects. 

1'he incision of tlie neck, which should be i)erformed with the structures 
in full view, after the contents of the .sac liave been freed and drawn aside, 
and the repair of the abdominal wall, will be carried out in a manner similar 
to that em])loyed in dealing with a strangulated umbilical hernia [see above). 

* 

In some cases the symiitonis are produced l)y acute kinking of 
tlx' intestine, as shown in F/'g. ijb ; the opening in the abdominal wall is 
wide, there is no strangulation in the strict sense of the word, but one of 
the ends of the loop — say the lower end— is adherent to the corresponding 
margin of the ring, and at the fixed point becomes acutely kinked, and the 
progressively increasing distention of the upper end accentuates^ the kink 
and completes the obstruction. 

As soon as tlie sac is opened, reduction can be achieved without much 



Ftii. i7f». SlranKiilalion by kinkiiif; in a ven- 
tral liornia. (A) Adhc-siniis bindiiij' the lowrr t-tnl 
of uic bowd If) thv rin^^ 
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trouble, often indeed without needing to incise the ring, but it is not com- 
plete or permanent unless care is exercised to free the adherent intestine 
right into the interior of the abdominal cavity. 

This type of obstruction is peculiarly grave, for two reasons : [a) The 
obstruction is not absolute at first, the hernial swelling is not very tense, and 
the patient can still pass flatus ; a diagnosis of pseudo-strangulation is 
made, and valuable time is consequently lost ; (6) Taxis appears to give a 
positive result, the hernia is supposed to be reduced, but on the slightest 
effort the kinking recurs. 

I cannot give a more striking illustration thati the following : - 

Case ig.* A lady, O2 years of age, who had been operated on twenty years 

before for an ovarian cyst, had since been affected with a whole scries of hernial 
nodules in the abdominal wall. These multiple hernia' had repeatedly been 
the cause of symptoms of incompk'te obstruction. Another and graver crisis 
developed : the obstruction wiis at first incomplete, the passage of llatus was 
not entirely suppressed, vomiting was infrequent, the swellings were not very 
tense and were in great part reducible. ]\Ieanwhilc, however, sterconemic 
intoxication advanced, the ])ulse and facies became bad, and on the fourth day. 
just before operation, a fjecal vomiting had occurred. A tense, painful hernial 
nodule, as large as the fist, and covered with thickened, reddened skin, situated 
below and to the left of the umbilicus, was evidently the seat of the trouble, 
the other sw'cllings being indolent and completely reducible. Operation W'as 
performed ; in the sac a reddened, distended loop of small intestine was 
found, kinked at a right angle over the right margin of the ring and adherent at 
the point of angulation ; the adhesions were sc})arated with the finger, and 
reduction was cflected without difticulty; but the toxiemia had advanced too 
far, and the patient finally succumbed. 

As to tlie spontaneous hernias in the semilunar line at the 

outer l:)order of the rectus muscle, they sometimes form prominent 
swellings, or at least swellings which are easily recognized. 

At other times, when the abdominal wall is loaded with fat, or on 
account of their interstitial — sometimes properitoneal - - (Icvelofuncnt, their 
presence may be indicated only by local pain and indefinite tumefaction, 
the exact nature of wliich is not perfectly clear ; but in view of undoubted 
evidences of strangulation, there can be no question as to the urgent need 
.for immediate operation. 

We have seen two cases of strangulated hernia in the semilunar line. 

Cases 20. 21. — The first occupied the left lateral wall of the abdomen, about 
three inches above Poupart's ligament: it w-as the size of the fist, and had been 
strangulated for three days. The patient, a woman 70 years of age. was in a 
most alarming condition ; the facies, the feeblei\ess of the pulse, and the cold- 
ness of the extremities indicated a condition of advanced septic poisoning. The 
very definite symptoms of strangulation, and the presence of the tense, dull, 
irreducible tumour, and the moderate superficial redness, left no doubt its to tlic 
diagnosis of a strangulated lateral hernia, 1 performed operation as a forlorn 
hope ; a vertical incision opened a lobulated sac lying below the aponeurosis 
and a thin layer of muscle fibres ; in the sac I found a large mass of adherent 
omentum and a long, very red loop of small intestine. The ring was very 
narrow and was situated exactly in the semilunar line at the outer border of 
the rectus muscle ; it w^as bounded on the inner side by a very dense fibrous 
margin, which I divided wdth a probe-pointed bistoury; I tlien drew out the 
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pedicle of the loop, which, however, presented no serious lesions. After resection 
of the omentum, reduction was clTected, followed by excision of the sac and 
rapid suture of the edges of the opening and the various planes of the abdominal 
wall. The patient succumbed a few hours later. 

In my second case, the condition was supposed to be one of internal strangu- 
lation, and tile hernia was discovered quite by chance in incising the abdominal 
w^all with the intention of performing an enterostomy. It was one of those 
small hernias, embedded in fat and masked by the layers of the abdominal w'all, 
\vhich are always so difiicult to recognize. 

When symptoms of strangulation arc present, the general rule 
must never be forgotten : carefully explore all the hernial orifices, 
not only those of the ordinary hernias, but also the abnormal 
hernial regions, and in particular the lateral wall of the alidoincn, along 
and to the outer side of the rectus muscle. 

Sometimes a little thickening or resistance, a localized pain, ai’e the 
only appreciable signs, but associated with the general symptoms, such 
local signs ought always to attract attention and always deserve careful 
consideration. 

An old case of 'rerrier’s^ is, in this respect, of very great interest. The 
patient, wlio presented some signs, at first not striking, of intestinal obstruc- 
tion. had an inguinal hernia which was, howe\'er, i)erfectly reducible ; 
but digital ])ressure within the left inguinal canal in the direction of the 
outer border of the rectus abdominalis jmwoked a rather severe pain, which 
radiated over tlie whole of tlie abdomen. Further, the patient indicated 
the same point as the site of some more or less acute spontaneous ])ains 
w'hich, he said, gave rise to colic and nausea. 

Notljing else could be discovered at the time by palpation ; two days 
later, however, the condition became considerably worse, and before opera- 
tion it was ])ossible to feel “ somewhat deeply, behind the abdominal wall, a 
fairly well-derined thickening which made one think that the obstruction to 
tlie passage of the intestinal contents was ])robably situated at tliat point.” 

'rerrier ])erf()nned sub-umbilical laparotomy, and on raising the left 
margin of the w'ound, he could easily feel, and indeed see, below^ and internal 
to the position of the internal inguinal ring, “ a loop of intestine which 
appeared to penetrate into the anterior abdominal wall. This loop was 
enclosed in an actual sac with a resistant neck, wliich was, however, stretched 
without great difficulty witli the finger.” The strangulated loop was with- 
drawn ; it measured about an inch in length, and at the site of constriction 
it bore a well-marked annular groove, but there was no sign of gangrene. 

The cavity of the hernial sac was formed by a process of peritoneum, 
and was situated at the oiitei* border of the rectus abdominalis muscle.” 

• In these cases, where the physical signs are too vague to permit 
of a diagnosis, median laparotomy is the method of choice ; it provides 
easy access to the pedicle of the hernia, if the incision is made sufficiently 
long to allow of eversion of the corresponding side of the abdominal wall. 


^ Terrier, Bull, tie la Sue. de chir., 1S78, ]). 361. 



248 


RARE STRANGULATED HERNIAS 


Before incising the neck of the sac — on tlie finger or witli the probe- 
pointed bistoury — and withdrawing the intestine, the abdominal contents 
must be protected, and the area in wliicli reduction must be effected 
carefully circumscribed with a large and thick compress, so as to minimize 
the risk of infection by any septic fluid which may be present in the sac 
or from contact with a gangrenous loo]) of intestine. 

If a local sign is present, even though not very definite, a direct 
incision over the swelling is preferable, as it has the undeniable 
advantage of reducing the operation to a simjile herniotomy. 


IL-DIAPHRAGMATIC HERNIAS. 

We have already described those traumatic hernias which immediately 
follow a wound or a rupture of the diaphragm, and wliich may become 
strangulated at once. (See Thokaco-Abdominal W^ovnds. Wounds 

AND RuPTURIlS OF THF DiAPHRAC.M.) 

The diagnosis is much more cliflicull when strangulation supervenes a 
long time after tlie accident, and still more so in the non-traurnatic hernias, 
congenital or acquired. 

From a diagnostic point of view, therefore, the cases fall naturally 
into two groups. 

(.4). At a more or less distant date there has lieen a well-authenti- 
cated and severe injury of the diaphragmatic zone ; a cutaneous 
cicatrix is found ; sometimes, indeed, certain functional disturbances, such 
as pains in the e])igastrium and in the left Iiypochondriurn, or attacks of 
dyspruea or of pseudo-obstruction, liaxe followed tlie injury. 

These are points of the utmost importance whicli, in relation to a case 
ol obstruction of obscure origin, ought at least to indicalc the possibility cf 
a diaphrapnatic hernia, and direct attention to tlie base of the thorax. 

The local examination will stmietimes furnish confirmatory evidence, 
if the hernia is of large size ; the base of the chest is enlarged, the apex of 
the heart is displaced to the right (in four cases out of li\'e, a (liaj)hragmatic 
hernia is situated on the left side) ; all the signs of a pneumothorax are 
discovered, but the pneumothorax has something unusual al)out it : the 
tympanitic area is not quite uniform, and it is broken up hy irregular dull 
patches. 

On this combination of signs and symptoms a diagnosis may be based 
sufficiently probable to warrant the adoptio^i of the method of election, 
which is operation by way of the thorax, as a primary measure ; this is, 
however, exceptional, as has been shown by various cases. • 

(B). In other cases there is no indication, no history of a pre- 
ceding injury; all the symptoms of intestinal obstruction are iiresent, 
but the cause is obscure. 

4 

The line of treatment is that which we have already advocated (see 
Intestinal Obstruction) ; early laparotomy is certainly indicated. 
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As to enterostomy, of course it cannot check the processes of strangula- 
tion and gangrene ; it will give only tem))orary relief, as in an instructive 
case recorded by Bcrard and Gallois.i 

The patient was a woman, 25 years of age, who had for six days passed 
neither fa?ces nor flatus by the bowel, and had vomited for three days. 
The abdomen was “ uni\’ersally and considerably . distended, without 
. evident predominence in any region.” An artificial amis was made on 
the ciecum ; the distention disa))peared, and althoiigli the temperature 
remained at 104% the immediate relief was very marked. But two days 
later ttie patient suddenly felt *‘a sensation of tearing, witli excruciating 
])ain in the left side of the thorax; she became livid, gasping,” the ]nilse 
uncountable, the extremities cold, the temperature ; an examination 
re\'ealed all the signs of ])rieumothorax on the left side -a tymi)anic note 
at the base, am|flioric murmur, metallic tinkling, and displacement of the 
lieart to the right. 

Tlie patient was brought round, but the symptoms recurred in the 
e\*cning ; thoracentesis was practised, and al)out four ounces of hetid 
sero-purulent fluid, with a good deal of gas, were withdrawn from the chest. 
At tlie end of forty-eight hours the condition was still worse; ‘‘there 
was considerable inflammatory cedenui of the left thoracic wall. A fresh 
puncture gave issue to eight ounces of heculent fluid, and by an incision in 
the 5th left intercostal space a ctuisidcrable (|uanlity of similar fluid, mixed 
with grumous hecal matter, was evacuated.” Tlie patient lingered for 
thirteen days more, and then died. 

At the autopsy a dia])hragmatie hernia containing 44 inches of colon 
and sigmoid was foimd ; the intestine had jicrforated into the pleural cavity. 

Even when la))arotomy has been jicrformed, the diaphragmatic liernia 
may not be discovered. On several occasions the abdomen has been closed 
or an artificial amis established after the cause of obstruction has been 
vainly sought for, and the hernia has only been discovered at the autopsy. 
Thus it was in a case recorded by .Schwartz and Kochard.- “ The explora- 
tion of the abdomen, whicli was rendered very diflicult by the distention, 
gave negative results.” The liand, introduced as deeply as possible into 
the left hypochondrium. delected nothing abnormal. An artificial anus 
was made on the ciecum. At the aulo])sy, the left ]K)rtion of the transverse 
colon was found herniated through, and strangulated in, an opening 
situated right at the posterior part of the diaphragm. 

J'lie only conclusion to be diawn from such cases is this : in the course 
of a laparotomy for obstruction, where, notwithstanding a systematic 
search, nothing iias been found, the abdomen must not be closed until 
the finder surface of the diaphragm has been explored as thoroughly 
as possible. 


' Hlkaki) ct K. (lAi.Lois, “Hcniie (liaphraf'inatique olraiii^K'-e iivrc rupture dll coJuii dans 
a Cavite th<)rari(]ue,’' Jiid/. mi'ii., i8qS, No. ii, p. iiS. * 

- Schwarts et Kochard, ** Contribution a I’l'diidc de la heriiie diaphragmatiquo etranglec,’’ 
f^cvue dc chir.y 1892, p. 756. 
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Since a diaphragmatic hernia is so difficult to discover by way of the 
abdomen, it is quite evident that the necessary operative measures cannot 
be carried to a satisfactory conclusion l)y that route ; and although in 
some cases 1 the ring has been incised and the intestine reduced by the 

abdomen, as a rule 
it is to the thoracic 
route that the 
operator must turn. 

Therefore close 
the al)domin?l 
wound except at 
its extreme upper 
part, through which 
is brought out the 
end of a large fold 
of gauze packed in 
beneath the dia- 
phragm. On the 
left postero-lateral 
aspect of the thorax 
cut a large U-sliaped 
flap, convex down- 
wards, with its base 
on a level with the 
8th rib and 4 to 5 
inches long ; dissect 
up the flap quickly, 
skin and muscles 
togetlier, and lay 
bare the 9th rib 



and resect at least 
4 inches of it. Then 
incise the parietal 
pleura freely (/''/•]?. 
177), and while the 
upper margin of the wound is pulled up strongly with a retractor, intro- 
duce a large roll of gauze like a tampon riglit to the bottom of the cavity. 

One must not expect to find a hernial sac of the usual type ; the sac is 
often lacking altogether*^ and the intestine lies naked, or only covered by a 
layer of omentum in the pleural cavity. , 

Efficient cleansing of the protruded vi.scera, the diaphragm, and the 
neighbouring pleura must always be the first care. • 


r/c.' 1 77. -Operation for ‘ilraugulaled diapIiraKiiiatic hernia (trans- 
])loural route). (A) I'lap tumetl up. (8) Posterior eml of tlic olh rih, 
resected. (C) t'pper iiiarRin of the parietal pleura, retracted. (D) The 
hemiaterl loo]i of ixitestiiie, without a sjic. (£) The hernial rnjj. (F) The 
diaphragm. (G) Anterior end of the 9th rib. 


^ See 13li;m et Ombredanne, “ Heniies diaphragmatiqiios d’origine trauiiiatiqur,” Arch, 
gin, de med., i8y6, 1, pp. i & 178. — .Also Carl Raynakt, “ Ueber Zwcrchfcllshernien,” Inaug- 
Dissert., .Freiburg-in-Br., igoo. 

* In 276 cases of diaphragmatic hernia collected by l.acher, a sac was absent in 248 ( 8 o‘S 5 
per cent) and present only in 28 (1015 per cent). (Deutsches Arch. /. klin. Med,, 1880, Bd. 
xxvii.) 
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Then the ring will be incised on the finger, wiiich is slipped gently into 
the abdomen at the most accessible point ; the herniated intestine or 
omentum will be drawn into the thorax under the eyes, in order that a 
careful inspection may be made of the constricted portion. After ligation 
and resection of the omentum, the intestine will be reduced if its condition 
is satisfactory, and then it only remains to effect a radical cure by closing 
• the hernial orifice. 

To do this, the methods already described for dealing with wounds 
and ruptures of the diaiihragm must lie followed ; suture of the margins 
of the perforation, after freshening them if necessary, by interrupted 
sutures including as much of the muscle as possible ; or, if the hernial 
orifice lies close to the thoracic wall, suture of its U])]^er border to the lower 
edge of the parietal incision. 

In the event of the hernia being gangrenous, w'hat is to be done ? 
A fiecal fistula discharging into the pleural cavity would l)e a most 
deplorable condition, and primary intestinal resection and suture is 
tlierefore necessary. 

Once the intra-thoracic [xu'tion of the operation is finished, the packing 
which had been left below the diaphragm will l)e removTd and the abdomen 
coin])letely closed. Drainage of the thoracic wound will only be employed 
if the condition of tlie herniated viscera and the pleural contents make it 
a necessity. 


III.- OBTURATOR HERNIA. 

A strangulated obturator hernia is a particularly grave condition, and 
its gra\'ity is increased first, hy the deep siluation of the hernial swelling and 
the frecjuency of diagnostic errors in consequence: and secondly, hy the 
di/ficulties and vascular daw^ers associated with operation. 

W hen the hernia shows itself as a prominent swelling in the upper 
part of the adductor region, to the inner side of the femoral 
vessels, it can be recognized, on careful examination, without difficulty. 

But it may be tliat the swelling is so small and so little apparent that 
it produces sim]ily a diffuse tumefaction or asymmetry of the two correspond- 
ing regions. The search for a localized pain, elicited by pressure at the inner 
part of Scarpa's trian<^le, near to the spine of the pubis, on the inner and 
extreme up]ier part of the thigh, is then of great importance ; if the pain 
radiates definitely down the innen side of the limb to the knee, the fact will be 
a turther and valuable diagnostic point. This is Romberg’s sign ; it is due 
to ccmipression of the obturator nerve, is rarely absent, and ought always 
to be sought for, particularly in doubtful cases where a direct examination 
gives negative results (interstitial obturator hernia). 

In the female, the entrance to the obturator canal is accessible to 
vaginal palpation, and by carrying the finger forwards and laterally, it 
may be possible to detect at that position a localized pain, or even to 
recognize the existence of a sw^elling or a tense band, which is characteristic. 
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Lastly, the femoral and inguinal canals will be found to be free, or 
at least, if they are occupied by hernial protrusions, the hernias will be 
reducible and without any signs of strangulation. 

Here it should be noted that, apart from the cases in which the 
obturator hernia has passed altogether unpcrceived, the symptoms being 
ascribed to intestinal obstruction, the most common mistake consists in, 
confounding it with a femoral hernia, or with a femoral hernia of an 
unusual type, the pectineal variety for instance. 

Tliis happened in a very interesting case <3f Picque’s^ : “ At the e.xtreme 
inner part (jf Scarpa’s triangle there was a tumour, of small size, but easily 
appreciable on comparison with the corresponding region of the opposite 
side, which was markedly hollow, 'riie swelling was deeply placed and 
could not be easily delined ; it seemed to be eidherent by its deep surface 
to the underlying l)one, at a point in the vicinity of the pubis ; it was tense 
and tender to jnessure. At Poupart’s ligament, over the femoral ring, a 
tender thickening was found which felt like a cord of omentum.” The 
diagnosis was a femoral hernia of unusual type, ])robably pectineal. 

In such circumstances, howe\'er, as M. Berger has remarked, tlie 
mistake is not serious, since the operation enables it to be immediately 
rectified. 

It might be very different in a case where two hernias, femoral and 
obturator, were superimposed ; but simultaneous strangulation of two 
hernias appears to be an exceedingly uncommon occurrence, and if, in 
consequence of the mistake, femoral herniotomy had been hrsi per- 
formed, the direct examination of the underlying region ought to clear up 
the diagnosis and indicate the precise seat of the strangulation. 

However that may be, it is necessary to be aware of tliese rare con- 
ditions, and to be forewarned of the possilde existence of a strangulated 
obturator hernia, and of the various and often indefinite forms which it 
assumes. 'Fhe surgeon must search for it carefully, and in the presence of 
an inguinal hernia, and more particularly of a femoral hernia of unusual 
appearance and abnormal characters, must think of it, and conduct the 
examination with it in mind. 

I need scarcely re])eat that taxis must be absolutely discarded ; 
not only is its execution very difticult in the case of a hernia so deeply 
buried, and the pedicle of which is altogether beyond the direct application 
of the fingers, but the frequency of gangrenous lesi(3ns at the time, usually 
late, when surgical intervention is called for,, makes it a dangerous procedure. 
The same must be said regarding traction (m the herniated loop by the 
vagina, with the finger, when the condition has been recognized by vaginal 
examination. 

Herniotomy is the operation of choice. Laj^arotomy must be con- 
sidered as an exceptional measure, and has only been practised in cases 


^PiCQUE et Poirier, “Etude siir la hernie obturatricc,” Kevue de chir,, 1891, t. 
p. 693.) 
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where an error in diagnosis lias been made. It must lie recognized, how- 
ever, that the technique of an obturator lierniotomy is jiarticulaiiy difficult. 

Without going too much into details of which the immediate practical 
usefulness is not very great, it is essential to have certain definite ideas 
regarding the anatomical relations. 


^ An obturator hernia may present itself in one (if three varieties : 

(1) II traverses the whole lenf^th of the obturator canal 178 and i7()) 

from beliind forwards, emerges from the anterior orifice, and spreads out 
in front of the external obturator muscle and under cover of the |iectineus ; 

(2) Instead of emerging from tlie obturator canal by its anterior orifice. 



Vi'd. i/fi. Obturator ri’Kioii srni from in front 
iiftri tiinoval of till' musdfs ; tin* two favors of thi: 
ofilurali.>r nuMuluaiu.’ an; shown with the; opcniiiKS iti 
tlinn for tlu; jiasKi^oof thevossds (Poirior). (A) Main 
IruMk of tin.- olitiiralor artery. (A'A") Its two rhiti 
liumclus. Af)ovc, tho orilicc of tin* obturator ctinal 
Rives passa.fje to tlic main trunk of the othurator 
artery. 


t in. * 7'b »‘^vctiou aeross the olilurator 
region and tanal (roirier). (BHP) .Section 
of tint horizontal rainu.s of the inibivS. 
(RAD Si-ction til tlie ascending ramus ol 
the ischium. (MO) The obturator inem- 
brane, separated into two layei'S. (Ol) In 
tenial oblurator muscle. (OE) JC-Kternal 
I'btiiialor muscle. (NG) The layer of tat 
between the muscles. iRA) AtlachmeiU 
of the Uwator aiii. (NVO) Obturator ves 
sets and nerves. (PAO) I’lnR of fat in 
the obturator canal. 



lli€ hernia cnga\^c$ itself heticeen the upper and middle fasciculi of the exlernal 
ohluralor muscle, and so becomes encircled and constricted In* a double 
niuscular band ; (3) The hernial sac hurron's from above doicmeards heliceen 
the two layers of the obturator membrane and remains entirely behind, and 
covered Ia\ the external oblurator muscle. Under the pectineiis no hernia 
is found, but a second muscular jilane, and this second plane must be 
incised before the sac is reached. Other difliciilties sjuin^t^ from the 
intimate and very inconstant relationships of the obturator artery and its 
branches with the neck of the sac. 

In the first, the most common variety, where the hernia follows tlie 
^vhole length of the obturator canal, the obturator artery and nerve 
are usually situated behind the neck and a' little to its outer 
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side ; this is the only point of any value which can be deduced from the 
many recorded cases, and even it has a very limited application. 

There is, in fact, nothing constant in these vascular relations ; the 
artery has been foimd on all sides of the sac ; the neck has been found 
surrounded by a complete arterial circle ; nothing definite can be known 
beforehand, and cases of dangerous haemorrhages caused during the course 
of attempts to relieve the constriction are not wanting to bear witness to 
this statement. Therefore, in performing an obturator herniotomy it is ' 
an invariable rule, and an absolute necessity, to provide as free access as 
possible, to deal with the neck of the sac only after it has been clearly 
exposed, after the position of the neighbouring arterial branches has been 
determined with the eye and the linger, and after ample room has been 
provided for controlling the bleeding if, in spite of all care, a large vessel 
should be wounded. 

Technique of Obturator Herniotomy. — The patient s pelvis being 
raised by a thick pillow, the thigh flexed and moderately abducted, feel 
for the pulsations of the femoral artery, determine the position and direction 
of the vessel, and follow it down to the lower part of Scarpa’s triangle ; 
an inch and a half to the inner side of the artery make a vertical 
incision, at least four or five inches long, and commencing above 
at an inch below the pubic spine. 

Incise the skin, the subcutaneous tissue, and the deep fascia, avoiding 
the internal saphenous vein, which is sometimes met with, or dividing it 
between two ligatures if it is in the way. Look for the fibres, running 
obliquely downwards and outwards, of the adductor longus, and along the 
outer border of that muscle, the fibres of the pectineus ; oi)en u[) the space 
between the two muscles with the finger and the grooved director, after 
having placed the outer lij) of the wound and the great vessels of Scarpa’s 
triangle in safety under a large retractor. 

Now free the inner border of the pectineus Irorri below upwards to its 
pubic attachment, and have it retracted in its turn ; if there is any difficulty 
in retracting it sufficiently, or if the region is laden with fat and access 
is inadequate, do not hesitate to make a short transverse incision in the 
muscle, or even to separate it partially from the horizontal ramus of the 
pubis. Do not forget that it is the pectineus muscle icliich covers and hides 
the obturator region ; it is only by retracting or incising it that the hernial 
sac and its neck can be sufficiently exposed. 

The hernia will now become visible [Fig. i8o) if it is of the commonest 
variety. Take every care to completely isdlate it right uj) to its point of 
emergence. If the neck is surrounded by a collar of muscular tissue ( 2 nd 
variety), carefully divide the upper portion of the band, that portion wiiich 
is formed by the upper fasciculus of the obturator externus muscle, after 
having freed its deep surface. I have already stated that in the third type, 
which is, however, rare, below the pectineus, a second muscular plane, the 
obturator muscle, will be found, bulging forward, and tense owing to the 
presence of the underlying hernia ; in order to expose the sac, this second 
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plane must also be opened up, either by blunt separation in the line of its 
fibres, or better still, by freely dividing it. 

The surgeon must not tliink of relieving the constriction by a primary 
external incision ; he must open the sac first with the usual precautions, 
and after having first made sure by inspection and palpation that no 
aberrant artery runs over 
its anterior surface in such 
a position as to be injured 
when the incision is made. 

After the sac contents 
have been examined and 
cleansed, prolong the in- 
cision upwards, with all the 
precautions described else- 
where ; then try if the tip 
of the index finger can be 
insinuated into the neck, 
and l)y stretching it down- 
wards and inwards, over- 
come the resistance of the 
tense fibrous ring. If the 
attein))t fails, re ni e m her 
that in these hernias the 
constriction is always ex- 
ternal to the sac, that it 
is caused by the edge of 
the obturator menilirane, 
and it is tliat menibrane 
which must be incised. 

'riierefore draw tlie sac 
aside and seek for a point 
outside it wlierc no arterial 
pulsations can be felt, or 
better still, liefore taking up the knife make sure of the position of the 
obturator artery and its branches, so that they may be avoided. Incise 
the membrane in the extra-\'ascular zone with a jmibe-pointed bistoury, 
and under direct inspection ; do not make a deep incision, but ratlier 
two or tliree shallow notches, sufficient to permit of the introduction of 
the tip of the linger, which can then complete the work by stretching. 

It may be that the neck is surrounded by a complete arterial ring : if 
the condition is recognized, the best j)lan will lie to make the relieving 
ineijion between two pairs of Kocher forceps, apjilied as high up as possible ; 
on the other hand, tlie \'ascular arrangement may only be recognized on 
the occurrence of profuse lineinorrhage, which seriously complicates the 
operation. 

Pack with gauze (irmly and at once against the resistant plane formed 
behind by the obturator membrane, then gradually raising the packing 
try to see and catch the bleeding points, ^^■ith.some patience, and by 



ifio.— Obttirator herniotomy. (A) Hernial sac and 
branclu.-s of the obtumtor artery. (B) The pectineiis muscle: 
its inner bonier is raised and turned outwards. (C) Outer 
borderjof the adductor longus drawn inwards. 
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providing ample room, the attempt can be brought to a successful issue, 
and it will only very rarely be necessary to leave a gauze tampon in 
the wound. 

The last steps of the ojx^ration present nothing special : extraction and 
inspection of the strangulated loop — lateral strangulation being very 
common,- rci)air if required, and reduction ; linally, ligation and resection 
of the sac, and if possible, closure of the anterior orilice of the canal by a 
few sutures. 

It should be added that not only intestine and omentum, but also the 
tube, the ovary, the appendix, or the bladder, may l)e found in the sac of a 
strangulated obturator hernia. It is well to be aware of these possibilities, 
which may still further complicate an o|)eration whicli is never easy. 
When there is gangrene or a hecal abscess, the rules already laid down 
must be followed. 

We have said that laparotomy is especially applicable to the cases of 
doubtful diagnosis. It will also be necessary to have recourse to it 
secondarily, when it is found impossil)le to relieve the constriction and 
to effect reduction by the external route. Naturally, in tl»e fust hy|)o- 
thesis. median sub-umbilical laparotomy will be performed ; in the 
second, the lateral incision at the outer border of the rectus muscle will 
be chosen. 

If one is in a position to do it properly, the operation by the abdominal 
route will generally permit of more easy reduction, and will exclude the 
vascular dangers, but rigorous precautions are required to prevent iKu itoueal 
infection by the sac contents, which are always septic, partictilaiiy when 
the intestine is gangrenous and perforated. 

The inclined or Trendelenlmrg position is \'ery useful. The first step 
is to expose the obturator region thoroughly in a good light, and to isolate 
it with aseptic compresses ; then gentle traction will be applied to the 
herniated loop ; if that fails, the ring must be incised, but as the vessels 
are visible and the incision can be made under direct insiK'Ction, this step 
is no longer dangerous. The fluid contained in the sac is alisorbed by the 
surrounding compresses, whicli sliould be changed at once. If the intestine 
is gangrenous, it will be brought outside and the necessary reparative 
measures executed, according to the invariable rule, “outside the 
abdomen.” 

The excision of the sac is impracticable by the abdominal route ; 
still, it will be possible to close the neck from within by some interrupted 
sutures. When the o[)eration lias been begun by the femoral route, and 
the abdomen has been opened secondarily! advantage may l)c taken of 
the first incision to ])erform a complete radical cure ; but it must be 
remembered, particularly in cases where time has already lieen lost, that 
it is necessary to work quickly, and to limit the operation to what is 
essential.! 


' See L. Bkrard, “ De la hernie obtiiratricc ctranglee,” Bull. m^J., 1898, No. 23, p. 251. 



SCIATIC HERNIA 


257 


IV.-SCIATIC HERNIA. 


\\c shall (leal very briefly with this rare form of hernia, referring to 
the works of Wassilieff,^ of Garret, 2 an article of Berger, and a recent 
monograph by Koppl.^ 

/"/g. 18 1, borrowed from Garre’s paper, will render an anatomical 


description needless ; tlie 
notch, ])assing above tlic 
pyramidalis muscle (supra- 
pyramidal hernia, the 
most common) or l)elow 
the muscle (infra- pyra- 
midal hernia), or by the 
small sciatic notch (sub- 
spinous hernia). At 
tlu^se i)oints the hernia 
acquires very important 
\'ascular and nervous re- 
lationships, notably in the 
supra - [)yramidal variety 
with the gluteal artery. 
Somctinu?s it attains a 
^'ery consideral>le size ; 
more often it i)roduces 
a diffuse fullness in the 
up|)er or lower part of the 
gluteal region ; lastly, it 
may give rise to no ap- 
I )reciable swell iiig. The 
last - mentioned condition 
obtained in the case of 


hernia may emerge by the great sciatic 



/• 7 c. iSi. RoUitidtisUips Ji sciatic hcniia C.am-'. 
(i^ Posterior iliac spine. (.?) Ctluical artery. {3) (keat 
sciatic notch. (\}) The hernial sac opcnctl. (5) Pyramidalis 
muscle, to) tiliitcus mciiius. (7) Superior gluteal lu-rve. 


Wassilieff’s |)atient. 

“ The left gluteal region |)resente(i a normal aj^pcarance ; there was 
no redness, no (edema, no swelling appreciable either on inspection or 
pal])ation. Ihessure witli the tinger-tip caused pain only over a \'ery 
limited area of the size of a shilling. This area was situated 3^ in. 
from the median line, in the upper part of the buttock, over a line 
extending from the posterior su])erior iliac spine to the posterior part of 
the great trochanter.'' The usual hernial orilices were free ; there were 
quite delinite symptoms of intestinal obstruction, which were subsequent 
to t|ie gluteal pain, which had occurred suddenly after a muscular etfort. 


* Wassiliki'K, “ Sur l.i hernie iscliiatiqiiu,” Revue dc chir., iXqi, p. lyq. 

“ (iAKKK, “ Die Hernia ischiatira,” Beitrai>e zur klin. Cliir., 1S92, t. ix., p. 

Article “ Hmiics ” in Traite de chirurpe (Oi’play & Ki:cn’s), t. vi., p. 370. ^ 

^ * K. Koppl. “ Beitriigo zur Kenntniss luid Kasiiistik der Hernia ischiatica an dcr Hand 
dcs'^ersten radikal operierten und gcheilten Falles.” [Beitra^e zur klin. Clnr., 1908, Iviii., 2, 
P- 314*) 

VO I.. II. 
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1 need hardly say that in the absence of an appreciable swelling the 
diagnosis will always remain somewhat uncertain : the symptoms of 
intestinal obstruction associated with the presence of a localized 
pain in the upper part of the buttock, at the junction of the upper 
and middle thirds of the ilio-trochanteric line ^ will then constitute 
the principal clinical points. 

Sciatic Herniotomy. — Sciatic hernia appears to become strangu- 
lated fairly often, 2 and taxis cannot be recommended, although it 
has succeeded in Wassilieff’s hands ; as a rule, liowever, and particularly 

when the true nature of 
the condition has only 
been recognized at a late 
stage, it will be useless 
and dangerous. 

In performing the 
o p e r a t i o n , a 1.) u n d a n t 
room is essential to ex- 
clude the risk of serious, 
l)()ssibly fatal, vascular 
injuries, which the in- 
delinite rules regardi ng 
the position of the re- 
lieving incision are in- 
suflicient to prevent. 

It lias been recom- 
mended to make the 
incision of the constric- 
tion in a downward and 
outward direction, be- 
cause the gluteal artery 
generally crosses the 
upper border of the 

f'/,;'. 1 S 2 . Sciatic licniiii. Reduction has been eftecled. neck of the SaC ('2, 

The heniial orifice is shown. is trUC, blit 

only in a certain jiro- 

portion of the cases, and it is impossible to know befoiehaiid if the 
particular hernia under consideration follows the ordinary rule. 

It is necessary to make a large incision in the gluteus maximus and, 
by retracting the edges, to ex])ose the whole of the underlying region 
(Fig. 182) ; the incision will run obliquely, following the line of the 
muscle fibres from the posterior inferior iliac spine to the middle 
of the posterior border of the great trochanter ; it is, in fact, the in- 
cision for ligature of the gluteal artery, carried an inch or so lower down. 

* Thf- pain would l)e localizc-d lower down, at the junction of the lower and middle thirds 
of the ilio-trochanteric linos, in the case of a sub-pyramidal or subspinous luTiiia. 

- In 23 cases of sciatic hernia collected by M. Kdppl, there was actual strangulation in 9. 
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Under the gluteus maximus the sac will be carefully isolated before 
it is opened, and the operator will seek to determine the position of the 
bony margin of the great sciatic notch above, and the upper border of the 
pyramidalis muscle, which crosses the whole of the deep plane obliquely 
from above downwards and outwards, below. The sac will then be opened, 
and a finger passed up to the neck will seek to enlarge the channel by 
pressure downwards and outwards. 

If the constricting ring is very tight, it must be incised ; but only after 
the position of the neighbouring vessels has been recognized by sight and 
touch, and always under direct insfjection ; here again, the constriction is 
best relieved by means of multiple shallow notches, followed by digital 
stretching. 

Laparotomy has been i^erformed by von Hacker in a case which, 
strictly speaking, appeared to be one of internal hernia in the neighbourhood 
of the great sciatic notch rather than a sciatic hernia. 

The })atient was a woman, 41 years of age, who presented all the signs 
of internal strangulation (intestinal obstruction of nine days’ duration, 
hecal vomiting). She had also a left femoral hernia, to which the condition 
was in the first instance ascrilied, but herniotomy showed that it was not 
strangulated. 

\’on Hacker ])crformed laparotomy the same day ; he found a lateral 
strangulation of the ileum in a peritoneal fossa, in the region of the great 
sciatic notch. He succeeded in disengaging the intestine and closed the 
abdomen. The symptoms of obstruction immediately disappeared, but 
the patient died on the sixth day of broncho-pneumonia. 

Acccuding to Langer,i this internal hernia at the entrance to the great 
sciatic notch ought to be considered as the first stage of a sciatic hernia. 


V— LUMBAR [HERNIA. 

Th(! lumbar hernias may occupy various jjoiuts in the region 
bounded above by the last rib ancl below by the iliac crest, and 
i-xtending from the erector spiiiar muscle to tlie jxisterior border of 
the external oblique. 

riie following are the common sites ; (i) The triangle of J. L, Petit 
(I'ig. 183), bounded by the iliac crest hcloic, the anterior border of the 
latissimus dorsi behind, .and the jxrsterior border (jf the external oblique 
in front ; the flo(n- being formed by the internal oblique and the 
huuljar fascia ; (2) The lumbo-costo-abdominal triangle of Grynfeld- 
Lesshaft, situated at a higher level than the former, between the 
separated borders of the external oblique and the latissimus dorsi, and 
limited above by the tip of the 12th rib, behind by the anterior border of 
the (juadratus lumboium, and in front by the posterior border of the 


* A. Langkr, “ Veber einen Fall finer nocli nicht hfobachteten innercn Hertiie [Hernia mhiatica 
incipiens)^' in von Hac kick's Chir. Beilrai^e aits dm Frzhcrznpun Sofim-Spilal, 
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internal oblique ; (3) A gap in the external oblique muscle or in 
the latissimus dorsi at their attachment to the iliac crest, 1 



These hernias may become strangulated and must be dealt with by 
o].x*ration. which, however, presents notliiiig special Ireyond the necessity 
for splitting or incising the corresponding muscular jdanes and afterwards 





Fk. - Stmngulatcfl left liinilKir hernia. 


rcst()riiif» tlieni by ciiiufnl 
suturin.i^ . S t r a ii g iil a I i o n 
occurs not uuconunonly : in 
49 cases of acquired lunil)ar 
hernia. M. jeannel- found 
() cases of stran.i^ Illation, a 
little more than i8 per cent. 
In these g cases reduction 
was effected by taxis in 5: 
operation was jierformed in 
2 (Ravaton and Hiiine) : 
in I case the jiatient died 
without anything being done ; 
regarding the last case no 
details are given. 

The lumbar and lower 
intercostal arteries, which'are 


^ See an anatomical study of the subject by R. von BAkAcz and A. Bijrzynski. “ Ueber 
die Lendejigegciid mit besonderer Beriicksichtigung der Durchtrittstelle der Lcndcnhernien,” 
Arch. /. klin. Chit., 1902, Bd. Ixviii., 3, p. 638. 

*Jfan\el, “La hemic loinbairc,” Archiv. provinc. de chir., 1902, Nos. 7, 9, ii, 12 ; 
1903, Nos. 2, 3, 5-) 
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. often encountered, need cause no trouble if care is taken to make a 
large incision and to perform an “ o])en ” operation. 

It may be useful to quote two cases of lumbar hernia operated 
on by Ravaton and Hume ; and I can add a case which was under my own 
care in February, 1905. 

Kavaton's patient recovered, notwithstanding post -operative evis- 
ceration and serious septic peritonitis ; she was pregnant, but went to 
full time and was delivered. 

In the patient operated on l)y Hume, the hernia was very large and 
gangrenous, and aj)peare(l to have come through a slit in the latissimus 
dorsi, outside Petit’s triangle. The patient, a man of 68, had had a hernial 
swelling as large as a list in his left lumbar region for fifteen years. vSym- 
ptoms of strangulation had Ix'en present for two days. 



/’ lij. 1.S5. — I,iiiiil.»ar lu'iniotoiiiy. Contents of the hernia imiscular rinir. 


The incision was made from the 12th rib to the iliac crest/ and after 
the skin, the subcutaneous tissue, and a thin sheet of muscle, part of the 
latissimus dorsi, had been divided, the sac was ex[)f)sed. It contained a 
gangrenous loop of small intestine and the sigmoid colon twisted on itself, 
and communicated with the peritoneal cavity by a slit-like orifice ; two 
tense bands stretching from one side of the neck to the other had been the 
cause of the strangulation. After division of the bands, there was no 
obstacle to leduction, but it was first necessary to resect the long gangrenous 
loop of small intestine and to jicrform end-to-end enterorrhaphy. The 
sac was liberated and removed, and tlie jieritoneal ojiening sutured with 
catgut, 'file patient died twenty-four hours later. i 


' Hijmk. 
vol. ii., p. 73.) 


A case uf straiif;ulatt’d lumbar luTnia.” {Brit. Med. Juxirn., July 13, 1899, 
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Case 22. — My patient was a miller, aged 65, wlio for twenty-five years had 
had a small rounded tumour, which caused no trouble, in the left lumbar region. 
During the last three weeks, however, the swelling had notably increased in size : 
it had become somewhat painful, and there had been colicky pains ; for six 
days there had been obstinate constipation, and for three days not even flatus 
had been passed ; there liad been no vomiting, but a condition of continuous 
nausea : tlie abdomen was tense and tender, the pulse fast and weak, and the 
facies bad. A rounded, tense, tender and irreducible swelling, measuring 
3 inches in each direction, was situated very definitely in the ]X)sition of Petit’s 
triangle, and descended below the iliac crest 1.S4). Operation was under- 
taken forthwith ; an incision was made from aliove downwards and from without 
inwards, and immediately after, having passed through a thin aponeurotic layer, 
f came down on a fatty mass, in whicli I recognized the large^ intestine and 


/•I?. iS<). — I/imbiir lu-niiotomy. 


Rost»»ratif)ii of Uk- nnistuUir ^jlanc. 



some lubulatcd fat, which represented the mesocolon ; there was no sac. I'hc 
intestine and the accompanying fatty ti.ssuc emerged from the abdomen through 
a very tight muscular ring (Zvg. 185), which was incised in an upward direction ; 
reduction was then possible, and was effected, after I had satisfied myself as to 
tlie integrity of the intestine. The separated borders of the divided muscular 
ring were then reunited by four points of suture (fVg. i8b) ; the aponeurotic 
layer and the skin were sutured separately. The ])atient made an uneventful 
recovery. 


VI. PERINEAL, LABIAL, VAGINAL, AND RECTAL HERNIAS. 

These arc all hernias which come through the floor of the pelvis ; 
they are very uncommon, but for that very reason may be the cause of 
grave mistakes and dangerous misconceptions. 



VAGINAL AND RECTAL HERNIAS 2(>;5 

Without entering into a discussion as to their causation, we may say 
that they all seem to have their point of departure in Douglas’ pouch, 
the peiitoneal cul-de-sac which separates tlie bladder from the rectum in 

the male, and the uterus from the rectum in the female. It is the ])eri- 

toneum of Douglas’ pouch which is pushed down and forms tlie sac, by 
insinuating itself along the anterior or posterior borders of the lexatores 
ani or by forcing itself through a gay) in one or other muscle, at the same 
time disydacing the rectal or vaginal wall. 

Perineal and Labial Hernias. — They make tlieir ay^yx^arance, in 
the male, laterally between the anus and the scrotum, or behind and to 

tlie outer side of the anus, not far from the h)wer border of the gluteus 

maximus ; in the female they usually occuyiy the y)osterior third of the 
labium majus (y)udendal hernia), and the pedicle may l)e felt by vaginal 
examination. 

Vaginal and Rectal Hernias. -The vaginal hernia (elytrocele) 
y^resonts itself in two forms, both of which are very liaV)le to undergo 
strangulation : (i) The yiosterior vaginal wall is pushed down in its whole 
extent and forms what apyicars to be a large rectoccle ; a rectal examination, 
by demonstrating that tlie rectal wall is not invoUed in the ynotriision, 
yuovides a point of yirimarv diagnostic value. (2) The hernia is yiedun- 
culated, and is attached by a narrowed y>ortion to the y>osterior vaginal 
fornix ; it might taken for a yxilyynis. The latter x ariety has naturalh’ 
a greater tendency to become strangulated. 

A rectal hernia (hedrocele) is covered by the anterior wall of the 
rectum, which it ynishes farther and farther down towards, or even out 
through, the anus, and y)resents the ay^yxarance of a rectal y.)rolay)se or 
yiolyims. 

One y)oint requires emyihasis with regard to these two forms of hernia 
into the body cavities ; it is this : they may remain in the rectum or vagina, 
attracting no attention, and they may yxiss undetected, the symy>toms 
being ascribed to an intra-alxlominal lesion. The simple but very imyx)rtant 
conclusion to he drawn is, that in tlie presence of syniptoms of 
obstruction a complete rectal and vaginal examination must never 
be omitted. 




SECTION X — THE EXTREMITIES. 


DISLOCATIONS. 


We cannot enter into a com})lele discussion of the subject of disloca- 
tions, but will only give a practical description of the methods of 
examination and reduction ; and we shall endeavour by comments on the 
drawings and photographs to indicate the various types, and the 
manipulations necessary for reduction. 


L Dislocations of the Clavicle. 

Dislocations of the Inner Extremity. — These are uncommon 
injuries ; they may be presternal, retrosternal, or suprasternal. 
They are as a rule easily recognized, thanks to tlie prominence and shape 
of tlie displaced inner end of the bone. A fracture at the inner extremity 
of the clax'icle may, liowex’er, give rise to some uncertainty ; in a case of 
fracture, the bony ])r()minencc, projecting forwards or ujnvards, is irregular, 
the measurement from the bony projection to the acromial angle is less 
than that of the opposite clavicle, and reduction is diflicult. 

Reduction requires a double marueuvre : displacement of the 
shoulder backwards and outwards, to enlarge the acromiosternal 
interval ; direct pressure on the dislocated extremity. As a rule it is 
easy. 

Let tlie patient be seated on a low stool or across a chair. An 
assistant, standing behind, presses his knee against the interscapular space, 
and placing his two hands over the patient’s shoulders, draws them 
backwards and outwards (Fi(*. 187). The surgeon, standing in front, rests 
his fingers on the sternum, the base of the neck, or the other clavicle, and 
presses with both tliumbs oij the prominence caused by the luxated 
extremity, which projects in front of the manubrium, or above it into the 
suprfisternal fossa. The pressure is applied in the axis of the clavicle, 
either upwards and outwards or directly outwards^ according to the nature 
of the displacement. 

If the dislocation is of the retrosternal variety, an attempt must be 
made to pass the tips of the index and middle fingers behind the displaced 
extremity, and to draw it in a forward and outward direction towards its 
proper position. 
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If the surgeon is single-lianded, the best plan is to make the patient 
lie down on a hard mattress with the shoulder projecting unsupported over 
the edge ; the shoulder is then pushed upwards and backwards with one 
hand, while with the lingers of the other direct pressure is applied to the 
disl(K\ated inner end of the clavicle. 

The displacement has usually a very troublesome tendency 
to recur after reduction ; retention is always difficult and often 

impossible. The double 
crossed shoulder bandage 
shown in Fig, 273 is 
l)articularly to be recom- 
mended. Little conli- 
dence can be placed in 
the various complex 
forms of apparatus which 
have been devised for 
tlie purpose of exerting 
continuous pressure on 
tlie end of the bone after 
reduction ; aj)art alto- 
gether from the fact 
that their efficacy is al- 
ways doubtful, they.in- 
voh’e the risk of local 
complications, and tlie 
results which may be 
expected are insufficient 
to com))ensate for the 
disadvantages whicli fol- 
low their long-continued 
a I >1 )] icat i on . M a s s a g e , 

commenced I o r t h w i t h 
and employed for a con- 
sideralde time, is mucli 
to be preferred. And 
we may add that even 
when considerable defor- 
mity remains, the func- 
tional restoration may 
be almost com[)lete ; 1 have seen two casfs of dislocation of the inner 
end of the right clavicle, the one forwards, the other upwards, of several 
years’ standing, which in no degree impaired the working power. • 

Dislocations of the Outer Extremity. — These may be supra- 
acromial or subacromial. 

The supra-acromial variety is the most common of all the disloca- 
tions of the clavicle ; it is very often easily reduced, but retention is 
always difficult and sometimes impossible. 
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. Here again, to effect reduction, draw the shoulder or have it drawn by 
an assistant, upwards, outwards, and backwards, and at the same time apply 
pressure with both thumbs on the prominence of the dislocated clavicular 
extremity, pushing it downwards and inwards. 

The deformity disappears and the bone slips back into its place, usually 
without difficulty if the shoulder is well retracted, but as soon as the 
pressure is released the dislocation reapjK^ars in sj)ite of any bandages. 

However, if it is only a siiTij)le dislocation, the matter is not serious ; 
though some deformity 
may persist, there will 
be no permanent dis- 
ability. 

It is different when 
there is irredncihle over- 
lapping ; the acrornio- 
stcrnal axis is sliortened. 
the shoulder falls for- 
wards and downwards, 
and there is a consider- 
able limitation move- 
ment. 

These ])oints con- 
stitute the indications 
for open reduction and 
acromio-clavicular 
suture ; the ojieration 
has sometimes been 
|)ractised after the lapse 
of several weeks from 
the time of injury, in 
desixair of rectifying the condition by other means, but it is always advis- 
af)le to perform it at once under the conditions which we have just 
mentioned.' 

Make an incision about ij- inches long, over and parallel to the line 
of the acromio-clavicular joint ; if this incision does not give enough room, 
it may l)c augmented by a second one along the ])osterior border of the 
clavicle. 

Expose the site of di.slocation, the torn fibres of the acromio-clavicular 
ligaments, and the dislocated extremity of the clavicle ; remove the 
cartilages from the articular ends of the bones, and, if necessary to obtain 
complete reduction, excise a little of the clavicular end with the gouge 
forceps. Take particular care that the opposed surfaces are in broad and 
regular contact. 



Fti:. i8S. .U-ioiuio-diivicnlar suture. (A» SilviT wire sutun.-. 
(B) Outer extremity of the elavide. (C) Antcri«)r l)oriler ol the 
aeromioii. 


' PoiKiKK KT RiKFKKt., “ Mecaiiisiiie ties luxations siis-acn)miales dc la claviculc ; letir 
traitement par la suture osscuse." Arch. gin. de mcd., avril, 1891. 
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With a drill {see below on Reunion of Fractured Bones) bore two. 
holes in the clavicular extremity one-third of an inch from the margin, 
bore two symmetrical and similarly placed holes in the acromion, and 
through the two pairs of holes pass two silver or silk sutures, which when 
properly twisted or knotted will insure accurate adjustment (Fig. i88). 
It only then remains to reunite the torn ligaments and periosteum with 
catgut sutures and to close the skin wound. The limb will be secured 
with Mayor’s sling (Fig. 270) and massage and local movements begun on 
the fifteenth day. 

A word with regard to the rare subacromial dislocation. Here 
again reduction will be effected by pushing the shoulder upwards and 
outwards or by pulling on the arm raised to a right angle, wiiile the thumbs, 
by direct pressure from below upw^ards on the end of the clavicle, try to 
force it into position. 


II. -Dislocations of the Shoulder. 

It is the dislocation inwards, below or internal to the coracoid 
process, wiiicli is almost always seen. Tlic dislocation downwards — 
subglenoid — is occasionally met with ; dislocation backw^ards — subacromial 
or subspinous — is very uncommon. 


Dislocations Inwards and Downwards. 

Examination. — No matter how apparently simple the case may be, 
a complete examination must never be omitted before any attempt at 
reduction is made. 

Subcoracoid Dislocation (Fig. 189). — The shoulder is Hat, the 
acromion unduly prominent, and below tlie tij) of the acromion there is 
a hollow^ 

The arm is in a position of abduction ; its axis, if prolonged, i)asses 
obliquely upwards and inw'ards, and crosses the clavicle about its middle ; 
the elbow cannot be brought to the side. 

Feel for the coracoid, wHiich is often difficult to define exactly under 
the fat and cedema ; if so, follow the anterior border of the clavicle from 
within outwards until the iip of the linger comes in contact with the 
prominence formed by the process — remember that it is situated vertiqally 
over the axillary fold -if need be, apply a measuring tape over the opposite 
clavicle, between the inner extremity and the coracoid process, and carry 
the measurement to the injured side. 

Having found the coracoid, under it, or extending a little to its inner 
side, the prominence of the head of the humerus can be felt, rolling under 
the finger wffien the arm is rotated. 
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Carry the elbow outwards, and pass the hand along the inner aspect 
of "the arm to the axilla ; there the smooth, rounded head of the humerus 
will be felt, and becomes more and more evident according as the degree 
of abduction is increased. 



SnlKWacoiil ilisloaitioii. 


Intracoracoid Dislocation (Fi^. 190). - The elbow is l)ut little 
sepj.irate(l from the trunk, and the axis of the arm is less oblique. 

The head of the humerus can be felt almost entirely to the inner side 
of the coracoid, but by way of the axilla it can only l)e felt with diniculty 
even with the arm in extreme abduction. 



/•'if;. j<)0. lntr:u’f>ttux>id dislocutidii. 


A stage further and it is a subclavicular dislocation ; the arm is 
applied to the side of the chest ; the head of the bone shows itself far 
inwards between the clavicle, the coracoid, and the u})per ribs ; by the 
axilla it is inaccessible. It may even happen though rarely — that the 
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head of the humerus perforates the pectoralis major and becomes sub-, 
cutaneous below the inner third of the clavicle. 

Subglenoid Dislocation. ~ The arm is in extreme abduction. 
{Fig, 191). ^ 

In the “ luxatio erecta/* the elbow is in the air, the arm almost 
vertical, and the hand rests on the head. 

The head of the humerus pushes down the floor of the axilla and forms 
a large prominence below the glenoid. A subglenoid dislocation is rare, 
but is typical and is easily recognized ; it is readily transformed into a 
dislocation inwards. 

As to the sub- and intra-coracoid dislocations, it is often difficult, in 
fat patients and when there is considerable swelling, to distinguish them 
definitely ; the important point, however, is io recognize that there is a 
dislocation. 



i- iii. 19 1. — SubKknoid (lislociition. 

In doubtful cases, it is well to bear in mind the various traumatic 
. lesions about the j)oint of the shoulder whicli may produce a deformity 
similar to that of dislocation ; dislocation or fracture of the outer end of 
the clavicle — fracture of the surgical neck of the humerus {see below) 
separation of the upper luimeral epiphysis (in young people dislocation is 
uncommon), fracture of the neck of the scapula (the point of the shoulder 
falls, the deltoid is flat and stretched, but i,f the elbow is raised vertically 
the deformity disappears). 

There is another question which must always be considered : is^the 
dislocation simple or is it complicated by a fracture ? — either a frac- 
ture by tearing away of the great tuberosity of the humerus, or a fracture 
of the glenoid, or a fracture of the upper extremity of the humerus ? 

Is .it complicated by any nervous lesion ? 

Following the wise advice of Tlieophile Anger, do not forget to 
determine the condition of cutaneous sensibility over the outer part of 
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•the shoulder, by pinching and ])ricking, before making any attempt at 
reduction ; if the skin over the deltoid region which is supplied by the 
cutaneous branch of the circumflex is insensible, you must conclude that 
there is a serious injury of the nerve trunk, and predict probable deltoid 
paralysis, and so free yourself from any responsibility. 


REDUCTION. 

There are two excellent methods which suffice for all reductions, if 
they are properly applied, and if the manipulations are varied a little 
to suit the exigencies of particular cases : (i) Kocher's method ; and 
(2) Moihe's method of traction with the arm in high abduction. 


1. Kocher’s Method.^ 

Subcoracoid Dislocation.- -It is particularly in recent subcoracoid 
dislocations that this method finds its most useful apiJication. 

Make the patient sit sideways on a chair with the dislocated arm to 
the front ; an assistant, who need have no other qiialilications than strength 
and obedience, applies his hands widely over the patient’s shoulders and 
holds them steady. 

The surgeon ]^laces himself in front and to the side of the dislocation, 
and after telling tlie patient to raise his liead and to look straight in front 
of him, begins the reducing manaaivres gently and witliout haste. 

Ts/ step. -The elbow is brought in contact with the side. 

Let us suppo.se that it is tlie left shoulder which is affected. 

Grasp tlie patient’s elbow firmly with your left hand, the fingers behind 
and the thumb in front, and while the right hand simply supports the 
forearm above tlie wrist, press the elbow steadily inwards until it comes 
in contact with the trunk, at the same time carrying it a little backwards. 

The elbow ought to touch the trunk behind tlie axillary line ; this is 
a point of ca|)ital importance. The second step must never be begun until 
this contact has been achieved. If, in some hands, Kocher’s method fails, 
it is because the attempt is made to carry it out too quickly ; each step 
in the process must be distinctly observed and executed completely ; that 
is the only real xvay of working quickly. 

Do not be satisfied untir perfect contact is obtained. It is the left 
han^ particularly which is employed in this first step [Fig. 19^)- 

Let us add that the movement must be executed without roughness 
Jind without jerking. Remember that muscular contracture is an important 
factor in the production of the resistance ; any violent manipulations will, 
by increasing the pain, simply serve to exaggerate the contracture. 

* Or rather, to be strictly correct, the Lacour-Kochcr method. 
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The muscles will only yield to a slowly and steadily applied force ; • 
the patient suffers less and gradually relaxes himself. 

Any time spent in completely carrying out and in prolonging the 
initial manipulations is always regained, and more than regained, in the 
end. 


2nci step. -The elbow is held in contact with the side and the 
forearm is carried out into the transverse axis of the tt'unk. This 



Fi^. 192. Uisldcalioti of the sUouUUt. Rctluction by KocIkt’s method, 
ist stfiJ : The elbow is brought into ctuitact with the trunk. 


is the most important step in the whole process. In fact, Kocher's method 
might be termed the method of reduction by rotation and elevation^ /and 
elevation is useless if rotation has not been sufficiently complete. 

The right hand is the active one in carrying out the second step. 

Keep the elbow pressed to the side, and with the same gentle, slow, 
continuous movement as before, carry the wrist backwards until the forearm 
is at a right angle with the side of the body, or, in other words, until it is 
exactly in the transverse plane of the trunk [Fig. 193). 
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Here again, do not be afraid of exaggerating the movement a little, 
so long as the resistance docs not become too great, but above all prolong it, 
and do not be in too great a hurry to pass on to the next step. Do not be 
alarmed at the loud crackling noises which are often heard, but watch the 



Fit;. iDV of Iho shouhU-r. Kuliu'lioii Ly K ocher’ s met hex 1. 

.Mill step ; The forearm is earrietl outwanls into the transverse axis t)f the trunk. 


head o[ the humerus, which shows itself prominently as it rolls outwards 
towards the shoulder. Not uncommonly reduction takes place at the end 
of tjiis manteuvre, when it has been well and methodically executed, or 
perhaps at the moment of passing to the following one. 

yd step . — Elevation : the forearm is maintained in the pre- 
ceding attitude, and the elbow is carried upwards and forwards. 

Do not abduct the elbow ; keep the forearm in the attitude in which 
it has just been placed, and raise the limb as a whole, carrying it upwards 
and forwards until the arm becomes horizontal, and pull on it while 
elevating (Fig. 194). 

Elevation directly in the antero-posterior plane of the body is essential. 
There is always a tendency to carry the elbow a little outwards, but any 
VOL. II. 18 
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such abduction while elevating displaces the humeral head from the position ’ 
of the rent in the capsule and interferes with reduction. 

A sudden jerk, the special sensation felt by the patient, the alteration 
in the appearance of the shoulder, which may resume its normal shape 



94* - dislocation of llic sliouMir. Rwiuclioii by Koi’ii-r’s method. 
3rd step : Klcvalioii ch’ the dhow. 


• while the elbow is being raised, will olten indicate tliat the head of the bone 
has re-entered the glenoid cavity and that it is unnecessary to proceed 
further. 

4/A s/«/). -Rotation inwards. 

No result has been obtained ; then pass on to the 4th stej), which must 
be carried out with a single sharp movement. It is important that the 
operator’s hands do not change their iX)sitions during the course of«the 
reduction. 

Rotate the arm inwards, and carry the wrist across the front of the 
chest towards the shoulder of the opposite side {Fig. 195). 

If reduction is not obtained, the whole procedure must be repeated, 
dwelling longer on the 2nd and 3rd stej)s, which must be carried out very 
thoroughly and without haste. It may be said that in simple and 
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recent subcoracoid dislocations, Koclier’s mctliod, property applied, almost 
invariably succeeds. 

But it is not the only method applicable, nor the only successful one ; 
Mothe’s method, which we shall descrilic immediately, also elastic traction 


Fini. I(j 5. —Dislocation of the shoiihier. Reduction by Koclicr’s nielhod. 
4 III step : Kfilation inwards.* 



in the abducted position, will give equally good results. These rational 
methods, correctly applied, suffice for all cases and are always and every- 
where available ; we shall therefore not even mention other methods, for 
the most part unduly forcible and empirical. 

Intracoracoid Dislocation.— No great de|)endence can be placed 
on Koclier’s method in treating this lesion it may, however, be tried if 


* Without violence. I must here repeat that “ force ” must be carefully avoided in all 
nianipulations intended to effect reduction. Further, this last step is merely the complement 
of the preceding ones ; it is destiiu'd to give the last touch to the head of the humerus, which 
should at thi.s stage be Iving on the margin of the glenoid cavity, and it must be executed 
rapidly. 

“ Kocher’s method is applicable as a ruh^ to all recent subcoracoid dislocations and to certain 
cases of subcoracoid dislocation of longer standing. (See Ceppi, He la reduction des luxations 
sous-coracoidiennes inveterecs. Revue de chir., 1882, p. 82.) Occasitinally, it is applicable 
to low intra-coracoid dislocations, as Kocher himself and Caraft havt^ demonstrated, but alw'ays 
vvith Certain moditications of techniipic. fCarafi, Revue de chir.j novembre, 1881.) 
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the surgeon is used to it and has thoroughly mastered the technique, with 
the addition of one or other of the following complementary manoeuvres, 
both of which have been recommended by Kocher. 

I. Prolong the second step, the rotation outwards, while pushing the 
elbow as far back as possible, always keeping it in contact with the 
trunk ; this extreme position can only he obtained by very slow and steady 
pressure {Fig. 196). Once it has been obtained, maintain it for one or two 
minutes, or even longer, until the tired muscles relax and allow the head 



I’ig. i<iO. -Intraeoracoitl dislocation. Reduction by Kochcr's iiiethod. 

1st complementary mamvuvre ; The elbow is carried as far as i>ossible backwairds. 


of the humerus to descend, to disengage itself from the coracoid, and to 
sink towards the axilla. Then complete the..manccuvrc without modifying 
the exaggerated rotation wliich has been imparted to the arm. 

2. Another variation, less efficacious than the foregoing, and which 
may be combined with it. 

Apply the middle of a folded triangular bandage to the inner surface 
of the arm immediately below the axilla, pass the two ends round the arm 
and knot them together, and with this band make traction on the neck 
of the humerus, directly outwards (Fig, 197). By this procedure it 
is possible to disengage the head of the humerus and to transform an 
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intracoracoid into a subcoracoid dislocation ; tlie bandage wlien pulled 
transversely outwards provides a point of sujjport for tbe movement of the 
head of the humerus. If the head can be made to descend and to show its 



Fig, 107.— Tntraconicoid tlislDcatioii. Rrductiou by Kodicr’s niclliod. 2nd cimipleincntary mannnivre 
Traction outwards in tlic horizontal plane 011 tin* neck o£ the liuiiierus is exerted by means of a folded 
tow'^. 


prominence in front of the shoulder, the reduction will be completed by 
elevation of the elbow :and rotation inwards as before. 

Jiut do not delay over these attempts if the first fails. The best method 
of reducing an intracoracoid dislocation is Mothe’s, — in other words, 
traction on the arm in high abduction. 
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2 . Mothe’s Method by Traction in High Abduction. 

It is applicable to all inward dislocations, and also to dislocations 
downwards. Counter-extension is indispensable and must be provided. 

The two hands of a strong assistant encircling the postero-supcrior 
part of the shoulder and fixing the acromion may suffice, but it will Vie well 
to augment his efforts by the passive traction of a folded towel passed 
round the axilla and attached to some fixed point. There are different 
ways of arranging the towel ; if it is ])laced with its centre over the axillary 
border of the scapula and the ends are passed transversely to the opposite 



Fig. if;8. — Wdl applied count cr-exlciision ; the ncroniioii is lixed by the assistiint’s lingers 
an<l the outer border ol the sc:ipula by the folded towel. 


side of the body, in front and Viehind the thorax, the upper jiart of the 
scapula will tilt outwards, and besides, the coijstriction of the chest becomes 
very painful. 

One of the ends of the towel ought to lie jiassed obliquely over ilie 
dislocated shoulder, as in Ffg. 198. For additional security in troublesome 
reductions, the scapula may lie more completely fixed in the following 
manner {Fig, 199) : A folded towel is placed under the axilla, the two ends 
passing obliquely to the other side of the body ; a second towel is applied 
over the acromion, and its two ends descending in front and behind are 
tied together under the seat of the chair ; lastly, the operator places himself 
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somewhat behind the patient on tlie affected side, his ri^^ht foot on the 
chair and the knee in the axilla against the border of the scapula, which is 
thus fixed and steadied i both hands are tlien free to be used in the manner 
most convenient. 

Once the counter-extension is fitted, j)roceed to the manipulations for 
reduction. 



» 

luii. Counter oxli-iisiun ainl fixation of the sciipnla by two folded towels and the kiiro. 


» 


riie surgeon may, if necessary, stand on a stool or a cliair to enable 
him to “ dominate ” the dislocated shoulder. 

14/ step . — With one hand grasj) the lower part of the arm immediately 
above the condyles, and with the other simply support the flexed forearm ; 
raise the arm until it is in a position of high abduction in a line with 
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a prolongation of the spine of the scapula, and pull in that direction. Raise 
the limb steadily and slowly, keeping continuous traction on it in the line 
of its axis ; one will sometimes be fortunate enough, in cases of subcoracoid 
dislocation in patients who are not very muscular, to see reduction occur 
during the course of this preliminary abduction, or as soon as the proper 
direction has been attained. 



f't?. 200. - Dislocation of the shoulder. Reduction by Molhe’s method, ist step : The operator, with 
his hands at a higher level than the <lisloe!ite<l slnmMer, exercises o|)li(|ue traction on the arm njiwards and 
outwards in the line of the spine of the scapula. In this ligure, to avt)id hiding the saipula, counter-extension 
is obtained by the arms of an assistant, whose hands cross on the outer border of the scapula, immediately 
below the axilla. 


i must repeat : do not pull at a right angle, but only with the arm 
in a position of high .abduction, forming an obtuse angle with the lateral 
wall of the trunk; that is the only direction in which traction can be 
usefully exerted. If additional power is needed, let an assistant apply his 
hands over the surgeon’s to the patient’s arm ; but most important of all, 
use prolonged traction. 
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Follow the progress of the head of the humerus with the eyes as it 
gradually passes downwards and finally distends the axillary teguments ; 
if necessary, the traction may be continued by the assistant while the 
surgeon exercises direct pressure on the displaced head with his thumbs. 

That is the first step (Fig. 200) ; fairly often, if the effort has been 
properly directed and sufficiently long continued, a sudden slip will 
indicate that reduction has been effected. 



h'if:. 201. — Dislocation of tin.’ shouMcf. Reduction by Molhi-'s mol’. o«l. 2ud sli>p : Turning the ami 
downwards and forwards ; in this case combined with horizontal traction on the upper part of the humerus. 

k 

2 nd step . — But if not, then pass on to the second step ; lower the 
arm suddenly, downwards and inwards, in front of the chest ; this 
step must be executed without hesitation, with a single movement, and 
at tlie word of command, if traction is exerted by several persons. 

I have repeatedly seen the manojuvre fail in consequence* of the 
irregularity of the last step, although the head of the bone had been brought 
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well down and seemed quite ready to return to its normal situation. As . 
a matter of fact, the failures of Mothe*s method are usually due to one or 
other of the following reasons : (i) The traction has not been continued for 
a sufficient length of time, and has been interrupted before the head of the 
humerus has moved sufficiently far towards the axilla ; (2) The arm is 
lowered badly, too slowly and too vertically. 

When the head has been very far displaced and seems ready to slip 
away again, as soon as the traction is relaxed, the final movement of lowering 
the arm may be completed in the following manner : the two hands clasped 
around the upper part of the arm, pull it outwards, while the elbow is 
suddenly carried downwards and forwards {Fig. 201) ; when thus placed, 
the hands form a fulcrum which assists the outward movement of the head 
of the humerus. 

Such is Mothers excellent method, and one which is in no way inferior 
to Kocher’s. It is the only method which should be employed in dealing 
with subclavicular dislocations ; but the abduction must be effected 
gradually ; the arm will be raised very slowly, while traction is exerted 
in the axis of the limb and as the head of the bone moves outwards, the 
right angle will be attained, then exceeded, and finally traction obliquely 
upwards in the line of the s[)iiie of the scajnila will complete the reduction. 

The same practice is apidicable to extreme degrees of intracoracoid 
dislocation, in which reduction only becomes possible after the head of 
the bone has been pulled down and disengaged from the coracoid process. 
Tlie following triple scries of marueuvres must be canied out in succession. 

15 ^ slep. — Gras|) the elbow and the flexed forearm ; carry the elbow 
gently away from the trunks until the arm forms an angle of about 45 
degrees with the side of the chest. Then pull on the humerus thus placed, 
in the line of its long axis ; pull slowly and steadily, and if necessary get 
someone to help. 

Of course it must not be expected that one is going to effect reduction, 
or even notably alter the position of the head of the humerus, by this 
traction at an acute angle ; it is none the less useful, if sufficiently j)rolonged, 
in disengaging the head and starting the movement outwards. 

2 nd slep . — As soon as the movement begins to be evident, as soon as 
the arm yields a little and the head of the bone begins to lift iij) the anterior 
wall of the axilla, raise the arm slowly to a right angle, keejnng up traction 
all the time. * 

During this progressive elevation, it is sometimes useful, particularly 
if the dislocation is not quite recent, to make rotatory movements of*' the 
head of the humerus, alternately inwards and outwards, without, however, 
exerting undue force, and taking care not to inflict unnecessary pain on the 


^ In these extreme displacements, the arm is very tightly applkurto the lateral aspect of 
the trunk. 
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.patient if he is not anaesthetized, for it must be remembered that in such 
cases pain and muscular contracture go together. 

These manipulations may undoubtedly serve to liberate the head and 
facilitate its descent, but if violently executed they extend and complicate 
the lacerations of the joint capsule, and therefore complicate the mechanism 
of reduction. 

yd stcp. -Zaxxy the arm Ix^yond the horizontal' plane, and continue 
to pull, or make the assistant ]nill, at an obtuse angle with tlie trunk, in 
the proper direction, — that is, in the line of the spine of the scapula. 

At this point it is very useful to assist the return of the dislocated head 
by direct pressure. 



;jo.:. -KiduclitMi of ;i dishiciitioii. CotinliT-oxtensioii. Tniclion oii tlic arm in liij^h 

iiLdnctiim ; direct imssnrc tni llic disUfcatol Inimcral licad. 


Stand ill front and to the. side of the patient ; clasj) the hands over 
the affected shoulder, witli the lingers resting on the external border of the 
acromion, wliicli they help to lix, and the thuinlis in tlie axilla against the 
prominence caused by the head of the humerus. Apply the thumbs 
carefully, as high up as possible, right at the bottom of the axilla, below 
and *to the inner side of the displaced head, which is then jmshed steadily 
upwards and outwards. To avoid compressing the axillary vessels and the 
accompanying great nerve trunks, determine tlieir position by the arterial 
pulsations and ap]')ly the thumbs to the outer side of the vasculo-nervous 
bundle. Direct pressure is jiarticularly useful at the end of the traction in 
increasing abduction, for the purpose of helping the final movement of the 
head of the bone into the glenoid cavity. 
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Dislocations Downwards, Subglenoid. — Here again, it is Mothe’s 

method which should be employed, with the patient seated or, better, 
lying down, because the weight of the dislocated limb and the awkward 
attitude in which it is held tend to make the standing or sitting positions 
very uncomfortable. 

Make the patient lie down flat on the back, with the shoulder projecting . 
over the edge of the table ; apj)ly counter-extension in the way already 
described ; grasp the arm above the elbow, and keeping continuous traction 
on the limb, gradually increase the abduction as before to an obtuse angle 
with the trunk, and then continue the extension in that direction. 

These dislocations are not usually dilliicult to reduce ; still, it is often 
useful to combine direct pressure on the head of tlie bone by way of the 
axilla, with the traction in high abduction. 

Bring the arm into the proi)er direction, and tlien entrust it to an 
assistant, or two assistants if necessary, whose sole duty consists in keeping 
up steady, regular traction on tlie limb while the surgeon with the flexed 
fingers of both hands pushes the rounded prominence of the displaced head 
upwards and outwards (Fig. 202). 

It will very rarely liappen tliat these two manceuvres, a})plie(l 
simultaneously, do not succeed if suflicient lime is given for the muscles to 
relax ; if complete reduction is slow in taking place, it may be hastened 
by suddenly m<)\'ing the arm forwards and inwards. 


Dislocations Backwards. 

The shoulder is flattened, particular!}^ in front ; there is a d(‘ep 
depression between the tip of the acromion and the coracoid process. 

The arm is lield a little forwards and is rotated inwards ; under the 
angle of the acromion (subacromial dislocation), or further back still, under 
the spine of the scajMila, the rounded prominence caused by the disjdaced 
head can l)e seen and felt. 

The dislocation is almost always of the subacromial variety. 

The surgeon stands in front of the patient and exerts traction 
obliquely downwards, forwards, and outwards on the arm, which 
is in a ])osition of moderate abduction, forming an acute angle with the 
trunk ; at the same time he increases the already existing internal rotation. 
There is an instinctive tendency to turn ^ the arm outwards ; external 
rotation gives no useful result. 

'riie combination of these two movements will usually be successfcil. 

If a good assistant is available, entrust the arm to him, and instruct 
him to keej) the limb rotated inwards and to ap])ly the traction obliquely. 
Meanwhile the surgeon, standing Ixihind the patient, pushes the dislocated 
head downwards and forwards with his thumbs, as sliown in Fig. 203. 

The method employed by Nelaton pere may also be tried ; the arm 
is placed and held in a position of moderate abduction ; a large seal well 
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padded with gauze is placed directly over the centre of the dislocated head, 
wliich projects Ijelow tlie acromion, and with a sharp blow the bone is 
pushed into its place.' ! . 



20 i. - -Roiluctioii »»l ;i .<nl)acniiiiijil dislocation. 


I lie subspinous variety is very iiiicojiinion anti requires to lie reduced 
under clilorofnnn. 

After tlie patient is arnestheti/ed, the nianreiivres just descrihed are 
again employed : traction on the arm, combined with direct ])ressiirc on 
the dislocated liead with the tlmmbs. 


ELASTIC TRACTION (Theophile Anger’s Method). 

All torins of slioulder dislocation lend themselves to the application 
of this ex'cellent, simj)le, and harmless method, which is almost invaiiably 
succv^sstul (I am speaking of recent cases) if it is properly carried out, tliat 
is, if the extension and counter-extension are applied correctly and for 
a sulficient length of time. The patient is seated, or if preferable, lying 
down ; in either case the method is the same. 

First apply the counter-extension. The extension will be brought 
to bear on the arm above the elbow by means of a “traction loop” 
fitted as follows : Fold a sheet of flannel, a large luindkerchief, or a towels 
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like a cravat; apply the ends to the arm, one on the inner, the other 
on the outer side, leaving the loop projecting about a couple of inches 
beyond the olecranon ; with a soft, well-moistened bandage, make a first 
turn round the arm and the ends of the traction loop, turn back the ends 
and pass a second turn over them, raise them again and pass a third turn 
over them, and continue so to roll the bandage firmly round the arm till 
the limb is completely enveloped in its lower third at least {see Fii>. 205). 
This is the best way of insuring that the traction band will not slip and 
will cause no injury to the skin. Or again, the middle of the folded towel 
may l)c applie»l over the postero-internal aspect of the arm, the two ends 



Fi^. Appliailii.ni of thi* traction luop. 


brouglit round and crossed in front, then enveloix'd and fixed hy turns of 
a moistened bandage ; llie two ends of the towel are knotted and form 
the traction looj). 

Either heavy rubber tubing or a long rublier band may be used. The 
tube or bandage will be passed, on the one hand through the 
traction loop, and on the other through a ring, over a hook, or 
attached to any other suitable fixed point in the wall ; tlie arm 
is raised to a right angle in a position of abduction, and the tube or bandage 
is drawn sufficiently tight, and the turns multiplied until adequate traction 
is exerted. It is unnecessary to increase the traction to the point of inducing 
pain ; the tension ought to be bearable, but sufliciently great to keep the 
arm from sinking down and to insure the extension acting in the proper 
line. The patient sliould be placed about a yard away from the external 
fixed point. 
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. Pay close attention to tlie fitting ot the apparatus ; see tiiat the 
traction loop docs not slip, and make sure tliat tlie tension of the rubber 
tube or bandage is sufti- 
cient. The surgeon’s part 
is then finished, and re- 
duction will come about 
spontaneously. All that 
is necessary is to wait, 
and to encourage the 
patient to do the same, 
and to watch the move- 
luent of the dislocated 
liead of the bone, without 
troubling about the con- 
gested appearance wliicl i 
the forearm soon pre- 
sents. After ten minutes, 
a quarter of an hour, 
perha))s twenty minutes, 
reduction will l)e com- 
])lete ; the head of the 
humerus will be seen 
to retiirii to its natural 
[dace, and there is no- 
thing more to do but re- 
move the elastic traction. 

The uselulness of this essentially practical method no longer recjuires 
demonstratiem. 


REDUCTION UNDER CHLOROFORM. 

Lastly, in all cases where rediicth)!! presents any conditions of special 
difficulty, in dislocations ol several days’ standing, in dislocations com- 
pli(,ate(l by se^jaration of bony processes or by the ])resence ol extensive 
luemorrhagic elfusion, in very muscular or extremely sensitive i)atients, 
general anaesthesia is a x aluable resource, one indeed which should be 
employed as widely as possible. The comj)lete suppression of muscular 
resistance, under the intluence of a general amesthctic, greatly facilitates 
the task ol reduction and disi)enscs with the need for any complex 
manceuvres ; traction in the abducted position, combined with direct 
pressure on the dislocated head 206), suffices as a rule without the 
exercise of any great force. Of course, it is true that certain contra- 
indications to general aiicTsthesia must receive due consideration ; it is 
equally true that the aruesthetic may need to be administered with 
special care ; but one must not forget that under such special circum- 
stances it is generally advisable to wait for complete resolution before 
interfering. 
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TREATMENT AFTER REDUCTION OF DISLOCATIONS 
OF THE SHOULDER. 

The dislocation has been reduced ; but the surgeon’s responsibility 
is not at an end ; the functional value of the limb must be restored, and 
with that object in view, appropriate treatment must be instituted 
forthwith. * 

In general, there is a great tendency to immobilize joints after reduction 
for too long a time," as if a recurrence of the disjdacement were always 
imminent. The resulting inertia adds its inthienee to that of the initial 



fi/j. 20^). -Krfhicticm of a disloaition of the shouldi-r, under rhlorofonii. 


injury in causing atrophy of the muscles and stiffness of the joint, and 
prejiares the way for long-continued disability. 

However, various possible conditions may occur : 

(i). The dislocation has been siny^le and recent in a young 
healthy patient* and has been reduced without much trouble. 

Apply a Mayor’s sling, but guard against keeping the arm fixed 
for more than three or four days. Then begin passive movements 
and massage : movements of flexion and extension, cautious abduction, 
rotation inwards and outwards ; massage of the deltoid, the pectoralis 
major, the pcriscapular muscles, and the arm. The sittings should be 
repeated daily, and increased in length as time goes on ; in the intervals 
the limb should be kept in the sling, but less and less fixed. At the end of 
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,a week the sling may be removed altogether and the patient allowed to 
begin active movements. 

I have seen cases of shoulder dislocation which had been treated in 
this way after reduction, recover full functional power by the twefth day. 

(2). The dislocation has been complicated by considerable 
laceration of the soft parts and extensive haemorrhagic effusion ; it has 
occurred several days previously, has been subjected to more or less rough 
treatment, and in the end reduction has only been effected with mucli 
difficulty. 

In sucli a case there will l)c good reason for believing that the peri- 
articular structures have sustained serious injury, and that the torn capsule 
and ruptured muscles will not hold the replaced humeral head very securely 
in position during the days immediately following reduction. Not only 
is tliere danger of secondary passive displacements^ of the head of the 
humerus, which being no longer sufficiently supported tends to slip down 
under the weight of the limb, but an actual recurrence of the dislocation 
may take place. 

Care must therefore be exercised to secure the limb with Mayor’s sling, 
properly pinned or stitched, and so a])plied, following Hennequin’s recom- 
mendations, as to hold the elbow in the direction of the dislocation, 
forwards and inwards after an antero-intcrnal dislocation of the shoulder, 
l)ackwards and inwards after a posterior dislocation. Keep the limb 
thus secured completely at rest for a week, which need not, however, 
I»revent gentle massage of the ex|)Osed shoulder after the lapse of three or 
four da\’S. 

Hut on no account prolong the immobilization l)ey()nd such time as 
seems absolutely necessary. Remember that these luxations with extensive 
injury of the peri-articular structures are exactly tliose which provide the 
conditions most suitable for the develoimient of conlractures, stiffness, 
and permanent disabilit>^ ; the only means of preventing such troublesome 
symptoms cemsists in the use of massage and local gymnastics, commenced 
early and long continued. 


COMPLICATIONS OF SHOULDER DISLOCATIONS. 

1 shall only mention in |)assing the compound dislocations associated 
with an external wound and usually other grave lesions, and which are 
amongst the most serious articular injuries (see Wounds of tuf Articu- 
lations). Elsewhere we shall consider the dislocations complicated by 
fractures and the immediate indications which they create (see Fractures 
HJF tfHE Arm), and I shall not enter into the subject of complicating 
nerve lesions (ruptures of tlie branches of tlie brachial jJexus or spinal 
nerve roots), but a short practical reference to the vascular complications 
is necessary. 


' II I'.NNiiai’iN, “ Dcpliiccniciits seci>iHliiiR’s ]>assifs \a letc h\iniorale consccvilifs 
luxations de I’epaiilc en dedans.” Keviie dc chir., ifiyt, p. 15.1 


VOL. II. 


19 
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The ruptures may affect tlie axillary artery or vein, and their 
branches ; isolated lacerations of tiie vein or of the smaller arteries give 
origin to huge extravasations of blood which may necessitate immediate 
operative intervention ; but the most typical urgent situation results from 
a lesion of the main artery and the consequent immediate development of 
a diffuse traumatic aneurysm. In the case of a small tear or fissure 
of the artery, the aneurysm may only render itself evident after the lapse 
of a longer or shorter time. 

The accident may occur at the time of the initial traumatism, with 
the dislocation, or during reduction when this is effected by forceful 



/'iii. 207. -OlKTiition in m aisc of sluniUicr dislocation amiplicatnl hy rupture of llu: axillary artery. 
The two ends of the vessel have heeii emuht with loreeps ; the head of the hnnierus lies c.\posed ut the 
bottom of the wound. 


methods, and particularly in old-standing dislocations ; the accident was 
not very uncommon at the time when traction by ])ulleys was fairly 
customary. In old j)eople and patients with atheromatous vessels it is 
always to be feared, and constitutes an additional reason for reduction 
under chloroform. 

Let us consider a case in which ruj)ture has occurred at the time of the 
dislocation. A man had fallen from a scaffolding ; some hours later he 
was brought to hospital in the following condition : the right arm was in 
a position of abduction, the shoulder was flat, and the head of the humerus 
evidently dislocated, but the exact nature of the displacement and the 
probable existence of a fracture of the neck of the bone could not 
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be definitely established because of the presence of a large swelling which 
occupied the cavity and anterior wall of tlie cixilla and extended up in 
front of the clavicle. 

The whole region in fact was distended by an enormous and very 
tense accumulation, and over its entire surface jnilsation was evident ; on 
palpation, the pulsations, whicli were perfectly synchronous with the arterial 
pulsations, were even more strikingly apparent, and f)n auscultation a 
soft, deep-seated, systolic t)ruit was licard. The swelling rapidly increased 
in size ; some hours later the axillary wall was so tense that it seemed to 
be on the point of bursting, the surface was smooth and reddened, the 
arm and forearm were already aHlematous and insensitiv-e, and the power 
of movement almost lost ; immediate action was evidently necessary if the 
patient’s life and limb were to be saved.* 

The gravity of such a condition is extreme, and necessitates a dangerous 
and very diflicult operation, one which, however, will have the better chance 
of being successful the earlier it is performed. Digital compression of the 
siibchu ian artery is only a teni|)orary resource ; ligature of the subclavian 
artery l)ehind the clavicle is usually \'ery dii'ficult, and sometimes impossible 
under the circumstances, and gives only uncertain results. The best plan 
is to open the Idood-conlaining cavity and to ligature both ends of the 
ru})tured vessel 207). 

No ])reliminary attemj^ts at reduction should be made. Digital 
compression of the subclavian artery is a useful precaution, or (if the 
supraclavicular region is not too mucli distended) the artery may be 
exposed and a teni|)orary ligature applied instead of tying the ligature, 
it may be used sim])ly to raise and kink the vessel (Ffg. 20(S). 

A long incision is made over the lower border of the ])ectoralis major, 
the axilla is c)pened, and the clots which fill it are rapidly removed. And 
then begins the most dangerous and difficult stage ot the operation. Here 
is the descri])tion of an act\ial case After clearing the axilla, a wound of 
the axillarv' vein was seen, and a jet of dark l)lood indicated a solution ol 
continuity of the artery, which was due to the tearing away ol a collateral 
branch. “ We put forceps on eacli of the wounded vessels, and after having 
completed the clearing of the axilla, we ])roceed to ligate them, but while 
trying to do so, a jet of red blood inundated the whole tield of o])cration. 
Kapidly we seized the arterv at the aj)ex of the axilla between the finger 
and thumb of the. left hand; then a pressure forceps was placed on the 
vessel at tlie jx)int where it passed between the two hca.ds of the median 
nerve. We relaxed the digital compression, and as there was no renewal 


' Ganj^reiu*, in fact, was iininiiicnt. Ciaiigrcnc lias Ihhmi known to occur soint* days after 
the accident, as a result of vascular lesitais which had not ^iven rise to any primary extra- 
vasation of blood. 

“ The ligature, must be tied very gently ; it may readily cut the coats of an atheromatous 
vessel. 

•’ It is the account given bj' M. Bousquet in his description of the following case: “ Luxation 
de I’epaule gauche. Kupture de Taxillaire et dc plusicurs vajsseaiix dc I'aisselle. Hemorragie. 
Ligature des ^'aisseallx leses. Mort.” liuUeiin medical, iS mars, 1005, p. 23(1. 
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of the bleeding, we concluded that the forceps had seized the vessel above 
the rupture. We then saw the head of the humerus lying exposed directly 
under the coracoid ; we easily reduced the dislocation by direct pressure 
on the bone, while one of our assistants applied traction to the arm. We 
then discovered an incomplete tear on the outer aspect of the axillary 



208. — The subclavian artery exposed and kinked by a traction 
ligature passed underneath it. 


artery ; the head of the humerus resting on the vessel had partially occluded 
the orifice ; this explained tlie jiersistence of the pulse which had been 
noticed. Ligatures were placed above and below the ru])ture, and then 
the other vessels to which forceps had been applied were ligated. The 
axilla was wiped out, the wound sutured and drained.'' The patient died 
suddenly a few hours later. 


111. Dislocations of the Elbow. 

The dislocation backwards, sometimes backwards and outwards 
or backwards and inwards, is almost invarialdy the one seen. 

Incomplete lateral dislocation, to the outer side particularly, 
is met with occasionally. 

Lastly, an isolated dislocation of the, head of the radius is by 
no means uncommon. 


EXAMINATION. 

I. Dislocation Backwards (F/g. 209). —Inspect the limb. The elbow 
is enlarged from before backwards ; the olecranon shows itself posteriorly 
as a prominent projection, which becomes more evident on trying to flex 
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the joint, and is surmounted by a groove (tricipital groove). In front, the 
fold of the elbow is very deep, and is bounded alcove by a prominent 
rounded transverse ridge. 

Follow the axes of tlie arm and forearm ; their point of crossing lies 
in front of the posterior projection of the olecranon. Feel for the 
epicondyle and, about three-(|uarters of an inch below it, for the rounded 
liead of the radius ; it is no longer there ; its place is empty, and it 
will be found posteriorly and recognized by its cup-shapcd u))i)er 
extremity. At the side of the head of the radius the olecranon is felt, 
and in recent and simple cases that is enough to settle the diagnosis. 

When there is considerable swelling, the diagnosis becomes more 
difficult, and the points just mentioned are less definite : try first of all to 
make sure of the position of the head of the radius, and then to determine 
tlie relationshi}) of the tip of tlie olecranon to tlie Incondylar line (the 



r'iii. of dbow backwanls. 


transverse line joining the epicondyle and ejfitroclea) by comparing the 
injured elbow with the .sound one. When the elbow is seini-flexed, the 
tuberosity of tlie olecranon lies well below the bicondylar line on the 
uninjured side ; while on tlie injured .side, the olecranon is on the same 
level as the bicondylar line, and if the forearm is extended, comes to lie 
notably above it. Notice also that though the forearm can be extended, 
flexion is impracticable, bein^ prevented by a mechanical obstruction ; 
on the other hand, if the lower part of the upper arm is fixed, extensive 
latej'al movements can be obtained at the dislocated elbow. 

If there is any doubt at all, think of a supracondylar fracture of the 
humerus ; the olecranon and the condyles of the humerus then preserve 
their normal relationships, but the humerus, measured from the great 
tuberosity to the epicondyle, is shortened ; on fixing the arm above the 
elbow and pulling on the forearm from behind forwards, the deformity 
disappears. 
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2, Dislocation Outwards or Inwards (Fif. 210).— In a case of 
incomplete dislocation outwards, tlie elbow is enlarged transversely 
and the forearm is usually pronated. On the inner side there is a large 
prominence which is easily recognized as the trochlea and epilroclilea. 



Fiji. 510 . -InconijiKlc IsUtral dislocation of the dlH)w, outwards. 


On the outer side the displaced head of the radius can he seen and fell 
in front of the ('|)icoiidyle ; posteriorly the proininenct! of the olecranon 
shows itself, quite to the outer side. 



Fis;. 5 1 1. — Dislocation i>f tin- t lbow forwards. 


Not Tjncommonly the ei)itrochlca is tf)rn away ; its absence from its 
normal jxjsition above the trochlea is evident, and sometimes it may be 
felt, freely movable, below. 
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In a complete dislocation outwards the deformity is very great 
and characteristic: below, and to tlie inner side, the })rojcction Ibrmcd 
by the whole of tlie exposed lower end of tlie humerus can be felt, 
and, above and to the outer side, the entire upper extremity of the 
l)Ones of the forearm. These bony deformities are reversed in the verj' 
rare dislocations inwards. 

j. Isolated Dislocation of the Head of the Radius 211). 
-The condition is almost always a dislocation forwards. riie outer 
border of the lorearm apjK'ars to be shortened. Flexion is abrui)tly 
arrested, as if l)y contact with some solid obstacle. 

Feel ft)r the epicondyle ; the space below it is em|)ty, and tlie head 
of the radius is found in front. 

.An isolated dislocation backwards or outwards may also, though 
rarely, occur. The same method of investigation (the. relationship to the 
e])icoiidyle) permits of the recognition f>f the dis[)lacement. 

The exceeilingly unc(»mm(m divergent dislocation, ulna beliind. 
radius in front, can also be easily recognized. 


REDUCTION. 

1, Backward Dislocations. Let us take first the most common 
type : Displacement of both bones directly backwards. 


The surgeon stands at the dislocated side, and raises the patient’s 
elViow, grasj^ing tlie arm witli his two hands, crossing the tingers in front 
and a])])lying the thumlis behind over the markedly projecting olecranon : 
in this manner counter-extension and direct pressure can be exerted 
at the same time (/wg. 212). 

Traction on the forearm is applied by tlie assistant, first of all in tlie 
long axis of the extended upiier extremity, then in flexion gradually 
increasing up to a riglit angle. 

As a rule, reduction is very easily olitained by these two combined 
movements of traction in increasing flexion and direct pressure 
from behind forwards. 

It will often lie better to carry out the manipulations with the jiaticnt 
in the recumbent })osition [Fip, 213, 214). The ‘’oregoing is the method 
of dunce, and is apjdicable to all dislocations backwards. 

Jf the patient is very muscular, if the dislocation is of several days 
standing, and if it resists the first attempts, a traction loop will be fitted 
to the lower third of the arm in the manner already described, and liy its 
means one assistant will pro^'ide adequate counter-extension, while another, 
or two if necessary, will apply traction to the flexed forearm, and the 
operator himself, standing to the outer side of the elbow, devotes his 
attention entirely to direct pressure on the olecranon. .Some rotary 
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movements of the forearm inwards and outwards, or even lateral inclina-, 
tion to one side or the other, are sometimes useful preliminaries 

One of the following manoeuvres may also be tried — 

The Method of Forced Extension. — Counter-extension is applied 
as before to the lower third of the humerus ; then traction is made on the 
forearm, first in the long axis of the extended upper extremity and then 
in forced extension at the elbow, and at the same time the olecranon 
and the head of the radius are pushed directly downwards and forwards. 



/•'i'A'. 212. — Rciluclioii of .'I backward dislocation of the elbow. 


This plan will sometimes succeed, but it must never be forgotten that 
it is only suitable in dealing with young patients with supple articulations, 
that if carelessly applied it involves a risk of vascular injuries, and that 
it should, in fact, be only occasionally empV^yed. 

Astley Cooper’s Method, with a Pad.- — Make a towel up in<;o a 
roll about four inches in diameter, or better, take a rounded piece of wood 


^ It has beon said that in recent backward dislocations of the elbow, any method will bt‘ 
siicce.ssfuK It is none the less true, however, that the simple, easy, and harmless method of 
direct pressure figured above ought always to be given the preference over any i^ther. 

* It is also known as the flexion method. 







298 


DISLOCATIONS OF 


and enveloj) it in a towel ; the rolled towel or piece of wood is placed 
transN’ersely in the fold of the elbow, and serves as a fulcrum for the 
forearm bones in the subsec]uent manoeuvres. 

The two ends of the fulcrum are held to prevent it from slipping 
forwards ; the patient’s arm is fixed with the left hand, while the right 
hand holding the forearm above the wrist aj^proximates it slowly and 
gently to the anterior surface of the arm, gradually closing the angle 
(Pig- 215). 



Fi^. 21 j. — Kciluclii)!! ol a backward dislocation of llie elbow. Astley Cf)o|uT’s mcthoil, with the pad. 


The rationale of the method is evident : according as the long arm of 
the lever formed by the forearm is raised, the short arm formed l^y the 
olecranon is disengaged. 

Astley Cooper’s Method, with the Kmee. — Let us suppose that it 
is the right elbow which is dislocated. The patient being seated, }he 
surgeon places himself on the left side and puts his right foot on the chair : 
then taking the dislocated elbow, he applies its anterior surface to the front 
of his knee {Fig, 216), so fixing the humerus while he flexes the forearm, 
at the same time exerting traction on it in the line of its long axis. 

As matter of fact, a lever action is here again the object in view, and 
reduction is produced by the same mechanism as in the last-mentioned 
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method. “ Tlic surgeon/’ wrote Astley Cooper, “ placing his knee in the 
bend of the elbow, grasps tlie patient’s wrist lirmly and flexes the limb. At 
the same time he presses his knee against the radius and ulna in sucli a 
manner as to sej)arate them from the humerus, so disengaging the coronoid 
process from the olecranon fossa ; while, this continued ])ressure is exerted 
with the knee, the forearm must be strongly but slowly flexed. Keduction 
is quickly effected.” 

When the relative positions of the surgeon and patient are correct — 
that is to say, when the ]Kitient is seated on a sufficiently low seat, and 



l- 2ih. Kcdm tioii of a backward dislocation of llic elbow. 
Asllcy Cooper's method, with the knee. 


when the ojierator s knee is a’l right angles to the anterior surface of the 
elbow a considerable degree ol force may l)e exerted, and it is possible 
to regulate well the great and localized pressure 'vhich is a])plied to the 
bend of the elbow. 

Lastly, it is sometimes useful to em))loy direct pressure with the 
heel of the hand. 

The patient lies down, and his arm is raised vertically. Ihe surgeon 
pa.sses his own left forearm into the bend of the patient’s elbow, which he 
Axes tirmly, and then ap])lying llie heel of his right hand to the oldcranon, 
he pushes the displaced forearm back into ])ositi(in. 
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In our opinion the first method, traction combined with direct pressure^ 
will suffice for all cases if properly applied. 

In case of failure, notwithstanding carefully conducted efforts, it is 
always wiser, instead of employing forcible methods, to anaesthetize the 
patient. Under chloroform or ether tlie majority of the difficulties 
disappear, and the displaced articular extremities may be restored to 
position in the simplest manner and with the least possible damage to the ^ 
])eri-articular tissues, and as a natural result, functional restoration will 
be more complete and more rapid. 

In dealing with a dislocation backwards and outwards, or back^ 
wards and inwards — that is, when there is an olJique displacement, the 
line of action remains the same, with the single difference that the direct 
jiressure on the dislocated articular extremities will be exerted obliquely. 

2. Lateral Dislocations. — They may be complete or incomplete, 
and when recent can be reduced by direct pressure combined with 
extension or lateral flexion. 

(a). Have traction a]q)lied in the axis of the dislocated forearm, and 
at the same time encircle tlie lower part of the arm with both hands, 
and applying tlie thumbs to the displaced articular extremities of the 
radius and ulna, jiress them gradually downwards and inw^ards. As the 
olecranon and the head of the radius slip downwards and api)roach 
their normal situation, it is a help to have the lorearm progressively 
flexed; a final jerk under the pressure of the thumbs suddenly indi- 
cates that reduction has been obtained. 

In this manner I have been able to reduce two complete external 
lateral dislocations of the elbow. I had the arm held, and grasjiing the 
elbow in my hands, I jnished the dislocated forearm strongly downwards, 
then inwards with my thumbs ; the direct ])ressure sufficed to effect 
reduction without the need for any traction. 

(I/). The forearm is held by an assistant, and inclined towards the 
dislocated side, while the surgeon holds the arm, and as before picsses first 
downwards and then inwards on the articular extremities of the forearm 
bones. 

This direct pressure, conjoined with external lateral flexion, is the 
method of choice, and allows of reduction e\'en when lateral dislocation 
is associated with separation of the ejiitroclilea. 

The manipulations required for the reduction of lateral dislocations 
inwards corresiiond exactly to those just detailed. An assistant pulls on 
the dislocated forearm in the direction of its long axis, or inclines the 
limb laterally towards the inner side, while the surgeon presses the 
olecranon and the head of the radius downwards and outwards. , 

3. Dislocations of the Head of the Radius, Forwards, Back- 
wards, or Outwards. — The forearm is entrusted to an assistant, with 
instructions to supinate and extend it, and to pull in the direction of the 
long ajfis of the limb, while the surgeon himself, by direct pres.sure with 
the thumbs on the radial head, tries to restore it to its place (fig. 217). 
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• The chief obstacle lies in the annular ligament, and though it may be 
overcome without much difliculty in recent dislocations, at the end of a 
few days reduction becomes very difficult, and often impossible even under 
chloroform. We have had proof of this in a case of anterior dislocation 
of the head of the radius in wliich excision of the displaced head was found 
to be necessary;! primary excision is indeed tlie best treatment in the 
•event of failure to effect reduction. 

Limits of space forbid any consideration of the very uncommon 
varieties. One general rule may, however, be formulated with advantage : 
in all abnormal dislocations, and in all those complicated by fracture or 



/’’ll,'. ^ 17 . lUslocaliun of tlu- livud of the radius, 

Red\u;ti<ni l*y Ivaetiou oil the forcaim aiid direct pressure, on the head of the ^a^liu^•. 


considerable effusion of blood, begin by aniesthetizing the patient before 
attempting any manipulations. Under general an?csthesia the exact 
nature of the lesions and the pharactev of the dislocations will be more 
easily determined, and the most suitable measures adopted forthwith. 

After all dislocations of the elbow, the rule of massage and early 
movement, which we have already expressed with reference to shoulder 
dislocations, is even more strictly applicable if the impairment of extension 
so common after injuries of the elbow is to be avoided. 


^ Sur lo traitcriKMit dcs luxations ancioiiiics de la trte du radius en avaiit. Revue li ortho 
pt’die, I mars, iSgS. 
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IV.— Radio-carpal Dislocations, Carpal Dislocations 
AND Fractures. 

Even llunigh clinically a dislocation of the wrist may seem 
perfectly evident J the correctness of the diagnosis can only be admitted,, 
after radiographic xerification. I have seen two most characteristic 
examples of these apparently uncomplicated dislocations ; the displacement 
was in the usual l)ackward direction, the deformity was quite typical, and 
reduction was effected witliout difficulty ; one of the patients, however, 
died a few days later, and at the autopsy it was found that the condition 
was in reality one of fracture, very low down, of the two hones of the fore- 
arm ; in the other case, a subsequent radiographic examination showed 
a fracture at the base of the styloid process of the radius. 

However that may be, when dealing with a case of traumatic 
deformity of the wrist, resulting from a radif)-carpal dislocation backwards 

or more rarely -forwards, the first duty is to reduce it ; traction on the 

hand in the axis of the forearm, combined with direct pressure on the 
dis])laced bony projection, is the best luocedure, and usually succeeds 
without trouble. 

Nowadays we are well aware of the actual frequency of fractures 
and dislocations of the carpus ; it is always well to keep them in mind 
when dealing with any case of injury of the wrist, and to remember that 

the grave functional disturbances whicli so often follow such injuries - 

which have been considered to be sim|.)ly si)rains — are \'ery often due to 
unrecognized carpal lesions. 

The dorsal dislocation of the os magnum, according to Pierre 
Delbet,- must be considered as tlie fundamental lesion ; it is by no means 
always present at the time when the injured wrist is examined; in fact, it 
may not have occurred at all at the time of tlie injury, but a consideration 
of the mechanism of its production, and its various phases, furnislies the 
best ex|)lanation of all the anatomical varieties of displacement wliich occur. 

The lesions are almost always ])roduced by a fall on the extended hand : 
the fibres of the anterior ligament, which are attached to the os magnum, 
are first stretched and give way, and if the lesion goes no further, a simple 
sprain is the result ; in some cases the scaphoid may be fractured. 

A stage further, and tlie os magnum is dislocated backwards from the 
semilunar, which remains attached to the^ radius in its normal position ; 
the dislocated os magnum carries with it the distal row of carpal bones, the 
scaphoid, and the cuneiform, which may be either intact or fractured.; this 
is the typical dislocation of the os magnum without displacement of the 
semilunar. 


' See the monograph by MM. J. Aiiaoie ct li. Jeanhhau, “Lcs luxations radio-carpiennes 
trauniatiques,*’ Bulletin medical, 28 nov., 1903, p. 993. 

- P. Delbet, Bull, de la Soc. de chir., 1908, p. 377. 
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Very often the os magnum in passing backwards pushes the semilunar 
bone forwards ; the latter hone tears itself completely away from its 
attachments, and turning over from behind forwards, slips out from its 
normal position under the radius, leaving a gap into which the head of 
the os magnum reduces itself sjiontaneously. 'Hie dislocation of the 
os magnum has therefore been the first ])hase ; it has, as it were, begun the 
movement, and has then reduced itself, and the displacement of the 
semilunar constitutes the sole remaining evident almormality. These 
are the cases which are usiially termed dislocations of flie semilunar* 



JiiS DisUicatum of the srmilunar and sciphoid. (Pationl of rrof. Si -^ond ; 
radiirumph by >1. Iiifroil.) 


The extent of the displacement of the semilunar bone varies : the 
amount of rotation from behind forwards may reach po' or i8o° ; 
sometimes, indeed, the bone irMy even be carried upwards in front of the 
radius (/wg. 218). 

Dislocation of the os magnum with complete separation oi 
the semilunar is the most common type. Here is an instance of it. 

Case 23.-— A workman, 32 years of age, had fallen from a height of .16 feet, 
with both hands forward, the right in extension. We saw him eight days later, 
the right hand was greatly swollen and pronated, tlie fingers semitlexed ; the 
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wrist was thickened antero*posteriorly : on its anterior aspect in a line with 
the third metacarpal bone, a little below the inferior border of the radius, a 
rounded and somewhat tender prominence, apparently about the size of a 
hazel-nut. could be felt, though not very definitely. The supposition of a 
separation of the semilunar was confirmed by the X rays, which also showed 
that the displaced semilunar bone had carried with it a small fragment of the 
cuneiform, and that the radial and ulnar styloid processes were both fractured 
close to their tips (Fig. 219). 

1 operated ; a longitudinal incision was made over the front of the wrist, ’ 
a little to the inner side of the middle line, the flexor tendons were retrjicted 
to either side, and in the depths of the wound the prominence formed by the 
displaced semilunar w’as seen. The l)onc was exposed by dividing and retracting 
the fibrous layers which still covered it. and w ith a periosteal elcw ator introduced 
under it from below' upwards and from before backwards, the bone was detached 
and extracted. The wound was closed. The functional value of the hand was 
completely restored by the end of two months (Fig. 221). 'I'lie semilunar w'as 



31').- Dislocation of tlic semilunar. 


intact, but on cither side a small fragment of bone liad remained atlhering 
to it : the fragment on the left belonged to the cuneiform, that on the right side 
to the scaphoid (Fig. 220). 

In case of dorsal dislocation of the os magnum without 
separation of the semilunar, there is a ‘‘ silver fork ” deformity of the 
wrist, and the posterior projection formed by the lieacl of the os magnum, 
and sometimes the scaphoid, can be more or less definitely made out.,. 

Although it is possible in characteristic cases to make the diagnosis 
from the examination of the w^rist, a skiagram is nevertheless almost always 
indispensable. After an injury to the WTist, the attitude of the hand, 
semiflexed and carried a little outw^ards, the depression below the lower 
end of the ulna, the very marked limitation of movements, particularly of 
flexion and extension, the antero-posterior tliickcning of the WTist, the 
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.shortening of the carpus, and, lastly, the discovery l)y palpation of abnormal 
|)rojecti()ns and irregularities on the anterior or posterior surfaces, ought 
always to arouse suspicion of the i)rol)able existence of a carpal lesion. 

An exploration of the “ tabatiere anatomique " (the hollow on the 
back of the hand at the base of the thumb between the tendons of the 
extensor secundi and extensor primi internodii ])olliris) 
will not be neglected : in the isolated fyactiires of the 
scaphoid a very definite painful point will be found 
there ; further, it is sometimes occupied and filled 
by a bony projection, over which crepitation can 
sometimes be detected, and the base of the first 
metacarpal is evidently approximated to the tip of 
the radial styloid process. 

What is to be done for these carpal injuries after 
the exact nature of the condition has been definitely recognized by 
clinical and radiographic examination ? 

In the case of a dorsal dislocation of the os magnum, without separation 
of the semilunar, with tyj3ical deformity and of quite recent occurrence, 
reduction will be attempted under chloroform. Traction will first be 



2 Till? extir 
[laU'il Sin liliii bone* ; 
note thf .null Uierint 
osseous iraKiiunits. 



Fit:, - Dislocation of the si-mihinar : ratlioi'raiih after extir|wtioii ol the bone. 


made in the axis of the forearm on the extended hand, then the hand will 
be gradually flexed, while at the same time pressure will be exerted from 
liehind forwards on. the dorsal prominence, and counter- pressure from 
before backwards on the lower extremities of the bones of the forearm, 
in such a manner as to induce the head of the os magnum to return to 
its natural position under the concavity of the semilunar. 

VOL. II. • , 
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If the attempt fails, it is best to proceed to operation at once without 
spending any more time over other indirect measures. 

In cases of complete separation of the semilunar, operation is also the 
best method of treatment. 

In all cases, the object of the operation will be to excise the semilunar 
bone, and with it, if necessary, any attached fragment of the scaphoid. 

A longitudinal incision will be made over the front of the wrist along 
the inner border of the palmaris longus, and the anterior surface of the 
carpus exposed by incising between and retracting the flexor tendons 
(Ffg. 222). 



Fig, 222. — Median incision for removal 
o( the displaced semilunar. 


Fig. 223. — Freeing the semilunar bone 
with the elevator. 


If the semilunar bone is disjdaced, any remaining fibrous attachments 
will be divided, and the bone can then be enucleated by means of an 
elevator slipped underneath it from before backwards (Fig. 223). 

When it has remained in position, the operation is a little more trouble- 
some ; it must be rcmeml)ered that the semilunar bone is attached to the 
radius by two ligaments, an anterior and a posterior, which must be divided 
before it can be removed. The wound is closed, and movements of the 
hand l)egun at an early date. 


V. Dislocations of the Thumb. 

There are three varieties of posterior metacarpo-phalangeal dislocat’on : 
they are incomplete when tlie glenoid ligament and sesamoids still rest 
on the head of the metacarpal ; complete when the glenoid ligament lies 
vertically on the dorsal aspect of the metacarpal ; complex when, the 
phalanx having been turned straight again, the glenoid ligament is inter- 
posed between the dislocated phalangeal extremity and the dorsal aspect 
of the metacarpal. 



THE THUxMB 


m 



Siinpli* incomplete clisloaitifm of the thumb, (rurabeuf). 


Incomplete Dislocation (Figs. 224 and 225). Never yield to the 

instinctive tendency to try to effect reduction by simply flexing the thumb 
and turning down the 
phalanx. 

Take a firm grip of 
the phalanx, raise it a 
little, at the same time 
bending it a little fur- 
ther backwards, then 
j)usli its iii)per (proxi- 
mal) extremity down- 
wards and forwards ; in 
this way the dislocated 
(?xtremity, with its 
attaclied glenoid liga- 
ment and sesamoid 
hones, is comjx^lled to 
return by the way which 
it had followed in tlie 
jirocess of dislocation. 

Complete Disloca- 
tion (fif;. 226).-- It is 
particularly in these 
cases that Hexion is to 
l)e avoided, as it is sure 

, . ,1 Simple incompWU* dislocation of llu* thumb. The ddormitv 

to convert tlie compara- 
tively simple c()nii)lete 

dislocation into the complex varidv, rcductitin of which is always difficult. 

Cirasjmig the vertically ])laced thumb in the whole hand, incline it still 




I’XR, 22U. Simple compute dislocation of the thumb. 
The deformity. (Karabcuf.) 



/'ii,'. J .*7.- Simple complete dishxa- 
tiiMi of the thumb. Reduction. The 
arrows indicate the directions in which 
the pressure must be applied to make 
the phahinx slide along the metatarsal, 
])ushing flic glenoid ligament Jind sesa- 
moid liones in front (d’ it. (rarabeuf.) 


further backward, and then push its up))er end (the end wliicli lies in contact 
with the metacar])al) obliquely forwards and d( 3 wnwards : the dislocated 
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Fiq. 22S. — Coinplrx (lisloculiou of the thumb. The glenoid 
ligament is turned back and caught bi’tween the cmls of the 
bones, (l-arabciif ) 


extremity must always go first, and must be kept closely applied to the . 
metacarpal l)onc ; as soon as the glenoid ligament has passed the margin 
of the articular surface, re- 
duction follows {Fig. 227). 

Complex Dislocation 

{Figs. 228 and 229).™ Ames- 

thclizc the patient if there 
is no reason against so 
doing: follow carefully the 
method described by Fara- 
beuf : “ Begin by pulling 
on the thumb in its long 
axis until its natural length, 
f)r even a little more, is 
restored; tlien, without re- 
laxing the tension in tlie 
axis of the metacarpal, 
turn the thumb backwards 
to a right angle ; this step 
disengages the glenoid liga- 
ment and the sesamoid 
bones, and jilaces tlieru 
edgewise on the back of 
the metacarpal/’ Then execute the mameuvre just indicated for dealing 




j ^o. — Reducluin of a complex tlisloaition of the thumb. 
I St step ; Tractiim in the axis of the tliumli. 


with a complete dislocation : slide the phalanx from behind forwards 
along the dorsal surface of the metacarpal ; the phalanx pushes the 
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.glenoid ligament and the sesamoid bones in front of it, and following 
them, recovers its natural position. ^ 



I'ili. Rcductitin of a complex tlislocitioii of Ihc thiuul.>. (.'ml step.) 


In 1 odiictioii, lliu lollowing steps urc to be oliserv'od : 

1st step. Pull oil tlie thuml) in its long axis, until it recovers its normal 
length (Ff". 2,50). 



I'iti. 2_]2. Rcdiuiion of a complex dislouitioii of the thumb ( pd step.) 


2 nd step . — Raise it, holding it as represented in Fig. 231, the' fingers 
helow, the thumb above at the base of the ist phalanx, and turn it 
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backwards until it is perpendicular to the metacarpal, or even a little, 
beyond the vertical. 

yd step. — Do notjlex it nor turn it forwards again ; keep it vertical 
{Fig. 231), and push it from behind forwards along the dorsal surface of the 
metacarpal, against which the base of the phalanx is kept firmly pressed. 

I 4/A step. — Push it in this manner as far forwards as possible, then 
depress it without any sudden flexion [Fig. 232). Apply your own thumb 



23;i.-- Method of rtdtieiuj; complete dislocations of the Ihuml), simple or complex. (P'arabcnf.) 


over the base of the ist phalanx, and keep pressing the latter forwards 
while depressing it. 

Farabeuf's forceps are very useful, particularly in certain cases where 
the thumb is short and mdematous and gives a \'ery poor hold, /‘"fg., 233 
shows excellently the manner of using the instrument, and obviates tlie 
need for any exjflanation. 

Notice that the important step in the process is the turning back of 
the phalanx into a position at right angles to the metacarpal : it is during 
the course of this movement that the sesamoid bones and the glenoid 
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.ligament are disengaged ; if it is incomplete, or if the pushing forward is 
commenced too soon, reduction will not be obtained. 

Carry out the whole procedure thoroughly and carefully, repeat it 
two or three times if necessary ; if still unsuccessful, and particularly if the 
dislocation has occurred some days ])reviously, and attempts liave already 
been made by others, do not persist. On no account try forceful methods, 
nor, following the example of some peoiJe, thrust a tenotomy knife down 
to the phalanx and blindly divide everything that appears to interfere 
with reduction ; perform a dorsal arthrotomy and open section of 
the glenoid ligament, as recommended by Farabeuf and Verneuil. 

Make an incision about an inch in length through the skin -properly 
washed and disinfected, of course- along one side or the other of the 
extensor tendon, over the ju'ominence formed by the luxated })halangeal 
extremity ; divide the underlying cellular tissue, retract the extensor 
tendon and the edges of the wound, and definitely expose the focus of 
dislocation, the posterior extremity of the pluilanx and — right at the 



Fi'^. 2;^. DishHiition of the tliiiiiib, forwards and outwards. (I'arabenf.) 

bottom- -the l)ack of the metacar})al bone, covered with a thick, whitish, 
fibrous j)late, in which the two sesamoid nodules are embedded. The 
fibrous ])late is the glenoid ligament. Using a short, strong knife, split 
tlie ligament longitiulinally in the middle line ; cut right down to the back 
of the underlying metacarpal bone and to the lower border of the articular 
surface of the phalanx (Fig. 236). If the ligament is very dense and 
resistant, it may be necessary to combine two small transverse nicks, made 
close to the base of the phalanx, with the longitudinal incision. 

It has been proposed to divide the glenoid ligament subcutaneously; 
the puncture is made at the inner side of the extensor tendon, close to the 
base of the dislocated phalanx ; the sharp-])ointed tenotome is introduced 
along the articular surface down the metacarj^al, and divides the ligament 
from before backwards. But open section is always better and surer. 

After the ligament has been divided, i)ull on the thumb and flex it ; 
reduction is usually effected without any difficulty. 

If unsuccessful — and as a matter of fact, in dislocations of some 
<luration, ojicn reduction is far from being so simple as one might be led 
to believe by certain descriptions — excise a vO'edge-shaped portion of 
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the median jmrt of the glenoid ligament between the two sesamoid bones ; • 
then, while traction is made on the thumb in its long axis, gently introduce 
an elevator from above down between the two bones ; slip the elevator 
under the head of the metacarpal, and lever it up into position, at the 
same time flexing the thumb. By this plan I have succeeded in effecting 
reduction in two old-standing dislocations. 



Lastly, it may hapj)en that complete and jjermanent reduction is 
altogether impossible ; excision of the head of the metacarpal is then 
necessary, and with adequate after-treatment will give very good results. 
I have found it necessary to employ this method on two occasions. In 
one case the patient was a young woman whose right thumb had been 




THE THUMB 


313 


•dislocated in a carriage accident and “ reduced ” by a cabman. The 
dislocation was of the complex variety ; it was of eight days’ standing ; 
it had resisted all attempts, even under chloroform, and section of the 
glenoid ligament resulted only in incomplete and transitory reduction. 1 
forced the head of the metacarpal forward witli the elevator and excised it, 
trimming up the neck of the bone after the excision with the bone forceps. 
The wound healed per primam ; massage was commenced on the eighth 
day. Kapid and complete functional restoration was obtained. 

Metacarpo-phalangeal Dislocations Forwards (Fig. 235). — Just 
a word regarding these. Have traction applied to tlie thumb by an 
assistant ; press the dislocated phalangeal extremity backwards with your 
thumbs, while the fingers resting on the posterior aspect of the articulation 
pull the head of the metacarpal bone in llie oj)positc direction. In short, 
traction and direct pressure, if possible under general ana'sthesia. 


VI. -Dislocations of the Fingers. 



Fis, 2^6. Coni])lex of the right 

indftc finger. (Posterior view.) (G) Ulcnoid cavity 
of the disloealeil phalanx. (L) («lenoitl ligament 
with a sestimoid bone embedded in it. (M) Back 
of the metacarjuil bone. (Jalagiiier), 



Ftii, 2j7. — Backward dislocaliim ol 
the second phalanx. (I'ollin.) (A) Second 
]>halanx tnnied back on to the nu'lai'ar- 
pjil. (B) Dislocated second i)hal:inx lying 
parallel t«) the fust. 



/■/g. 2 V’'. Dislocation forwanls of the 
second jihalanx. (h'ollin.i 



Ftf;. 2 JO- -Dislocation of the Icriiiinal 
phalanx backwards. 


The dislocations of the mctacarpo-phalan^'eal articulations ^ of the 
fingers present the same varieties as the corres])onding dislocations of the 
thumb, and reduction is effected in an exactly siihilar manner. 
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Never try direct flexion ; whatever the position of the finger,- 
extend it first and turn it backwards, and pressing its dislocated 
extremity against the back of the metacarpal, make it travel back along 
the way it had come, pushing before it the glenoid ligament. 

In the case of a com])lex dislocation which resists rational manipula- 
tions, perform open section or subcutaneous division of the glenoid ligament 
{Fig, 236). 

“ The surgeon, holding tlie tenotome like a pen, makes a jmncture in 
the skin, half an inch behind the base of the phalanx and immediately to 
the outer side of the extensor tendon. The handle of the instrument is held 
sloped along the back of the hand, parallel to the tendon, and the point is 
insinuated under the skin towards the articular surface of the phalanx. 
The })oint soon meets the articular surface and recognizes it. The handle 



Fig, 240. Reduction of a dorsiil dislocation r»f the teriniiud phalanx of the index linger. 


must then be raised so as to dej)ress the point, which, without losing touch 
with the articular surface of tlie phalanx, is directed against the palmar 
ligament lying on tlie dorsal surface of the metacarpal. All that lemains 
to be done is to divide the ligament, which is easily effected by i)ressing 
the point of the knife firmly against the dorsal surface of the metacarpal 
and drawing it backwards for about a third of an inch '' (Jalaguier). 

With regard to dislocations of the phalanges (Figs. 237, 238,, and 
239), they can usually be reduced without trouble by a combination of 
traction and direct pressure. 

Fig. 240 shows the position of the hands and the method to be followed. 
While an assistant pulls on the finger, the operator grasps the phalanx, 
thumbs' above and index fingers crossed below, and applies direct pressure 
on the dislocated extremities. 
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VII.— Dislocations of the Hip., 

EXAMINATION. 

iiduiiiatic dislocation oi tiie hip is an unconiniou injury; in four 
cases out of five the femoral head is displaced backwards, and of the hack- 
\\ ai d dislocations the iliac vartefy is the one which is most ofteji met with. 



Fill. ^41. Iliac dislocation of 11 k* hip. 


Dislocations Backwards, Iliac. (F4^ 241). — The thigh is adducted 
and rotated inwards, and is lixed ; the delonnity may be exaggerated a 



Fit;. 24J.--^Scialic dislocation of the hip. 


little, but no abduction or external rotation is possible. There* is Imt 
little flexion, and the limb appears shortened. 
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Look for the great trochanter ; it projects prominently outwards, and . 
lies markedly above the Nelaton-Koser line. 

If the patient is thin or ana’sthetized, the head of the femur can be 
felt on the dorsum ilii under the gluteal muscles. 



A/i,'. ^4 1. - obturator dislocation of the hij). 


Dislocation Backwards, Sciatic (f/" 242).— The thif^^h is fixed in 
a position of adduction and internal rotation. Flexion is \’ery marked, 
sometimes to a riiL^lit angle or even to an acute angle, and tlic thigh is also 
fixed. The head can be felt low down in the hi]) at the position of the 
sciatic notch. 



244. .Suprapubic dislociition of the hip. 

Didocation Forwards, Obturator {Fig. 243). -The thigh is 
strongly abducted, rotated outwards and fixed, and also moderately flexed. 





THE HIP 


317 


The head lies over the ol)tiirator foramen, behind the femoral vessels, 
whicli it pushes forwards, and it is more or less accessible to pali)ation. 

With a little more flexion and abduction, the head lies in the perineum, 
and the dislocation is termed perineal. 

Dislocation Forwards, Suprapubic 244). -The tiiigh is fixed, 
abducted, and rotated outwards ; it is extended, or only very sliglitly flexed. 

The great trochanter can no longer l)e felt. The femoral head forms 
a prominent boss in the groin, and pushes the great vessels forward. 

Amongst the very rare forms, the subcotyloid, directly downwards, 
should be mentioned ; the thigh is in extreme flexion without any rotation 
or inclination to one side or the other ; the head rests on the tuberosity 
of the ischium. 

When tlie capsular lacerations are very extensive, or during attempts 
to effect reduction, one type of dislocation may be converted into another, 
the head of the femur mo\'ing around the acetabulum without entering it, 
an iliac dislocation, for instance, may be transformed into the obturator 
xariety. 


REDUCTION. 

Remember that here, as in other regions, reduction is not a matter 
of force. A general anresthotic is indispensable. 


ILIAC DISLOCATION. 

Have the |)ationt laid on the floor on a hard mattress ; ]>lace yoursell 
in front and a little to the side of the dislocated limb. A strong assistant 
applies his hands widely ox er the iliac, spines, and rests his weight on the 
l)elvis, .so fixing and immobilizing it. 

i.s7 .s7f’/). -Progressive Flexion of the Thigh.- -W’ith one hand 
grasp the thigh firmly aliove the knee ; with the other take the leg and 
begin to raise the limb steadily, bending it at the hip and knee (f/g.s. 245 
and 24()). 

2 nd step . — ^Vertical Traction on the Flexed Thigh. — Flex the 
thigh to a right angle ; then only begin the traction. The traction on tlie 
flexed limb must be made in a direction vertically ujiwards ; the thigh 
is pulled directly towards the^surgeon as if to sejiarate it from the pelvis 

247). 

•At this stage— and in the direction just indicated -a considerable 
degree of force must be exerted, while keeping the thigh carefully flexetl 
at a right angle. 

This step must be looked upon as the most important one ; if it is 
pro];)erly carried out, with the thigh quite vertical, a sudden jerk will olten 
indicate that reduction has taken place, belore even the third step has 
been begun. 
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fin, 'J45. K eduction t)f an iliac dislocalion of the hip. 

1st stop: The pelvis is fixttl; the thigh is steadily raised. 



Fiff, 246.— Reduction of an iliac dislcjcation of the hip. 
Continuation of the first step : The thigh is increasingly flexed. 
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^rd 5/^/).— Abduction and Rotation Outwards. — Soon it will 
felt that something is yielding ; then combine outward rotation of the 
thigh with the vertical traction [Fig. 248), and the femoral head, rolling 
under the acetabulum, will suddenly enter the cavity. I have on several 
occasions reduced recent traumatic posterior dislocations of the hip, and 
I have always been struck with the ease and rapidity with which reduction 
has been effected when the vertical traction has been exerted in the proper 
direction. 

If traction is applied with the thigh incompletely flexed, great efforts 
may be made and much force employed, but no good results will follow ; 
but if one bends up a little more, to a right angle or perhaps even a bit 
beyond it, suddenly, in a certain direction, always very near the vertical, 
reduction will take place. 

This method, which was originally employed by l)esi)res i)ere and 
afterwards systemati/.ed by liigelow, is as a rule the only one which ought 
to be used.* The methods which follow are merely \'ariations of it. 

(.*1). Method of Reduction with the Shoulder. — Place the patient 
on a low, firm table, with the pelvis projecting a little over the edge ; one 
assistant supports and aliducts the sound limb, while another Axes the 
iliac spines. 

The right shoulder is usually the best to use ; the surgeon stands 
therefore behyeen the patient’s legs if it is a case of dislocation of the right 
hip ; to the outer side of the limb in dealing with a dislocation of the left 
hip. 

step. Bend down and take the knee over the shoulder, arrange 
it conveniently, and secure it with the right hand, while the left hand grasps 
the lower part of the leg {Fig. 240). 

2 nd step. Rise slowly, keeping the limb slightly abducted ; when 

the upright position is reached, the thigh will be vertical, and flexed at 
a right angle on the pelvis, and with a sharp movement of the shoulder 
it will ):)e easy to increase the ujnvard traction and to disengage the head 
of the femur {Fig. 250). 

(B). Method of Reduction with a Folded Sheet (Le Fort). Have 
the patient laid on the floor ; roll up a sheet and pass it transversely under 
the knee ; then raise the thigh vertically and have it held in that position 
by the sub-poj)liteal sheet, the two ends of which arc held and vigorously 
pulled upon by the assistants, the pelvis being, as before, securely fixed. 


' M. Dclangliulc has on two occasions {uactisrd reduction in ventral (teenhilus ; the patient 
is placed face downwards on a table with the IhiKlis projecting over the edge; tlui surgfM^i 
flexes the dislocated thigh, and applying his kiiee to the. popliteal s]>ace, h<^ pushes it downwards ; 
while with one hand lu? holds and manages the leg, with the other he acts directly on the 
femoral head. In this position, conn ter -extensioTi is better assured, and the operator’s 
efforts, bting exerted in the form «,( pressure from above cK)wnw;!rds, are easier, and it may be 
possible to dispense with anaesthesia. (Dklangi.adk, I.nxatioiis trainnati(|iies de la hanche ; 
inananivres de r^^duction dans le decubitus ventral,” Marseilk medical, i aout, 1904). 
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Then take the leg, wliich is hanging free, and apply strong pressure 
downwards and backwards on its lower third (F/g. 251) ; the sheet serves 
as a point of support, as a fulcrum hn* the force em])loyed, which is 
transmitted to the thigh in a good direction and tends to raise it and to 
disengage the head of the bone. 

The leg is used as a lever, and the power exerted is therefore employed 



fii,’. 240. — Iliac of the hip. Reduction by the shoulder nielluHl. 

ist step : The operator takes the knee over his shoulder. 


at a consideralile mechanical acl\'anta{;e. Tlie necessary condition, how- 
ever, and also the difficult condition, lor the satisfactory employment of 
this method, is that the supporting sheet shall be. kept perfectly steady. 

(C). Method of Reduction with a Pulley to the Roof. - -In some 
particularly difficult cases, and when the jiccidei'it is of several days’ 
vor,. II. * * 21 
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standing, it may be useful to employ more powerful and more prolonged 
traction or elastic traction. 

But in iliac dislocation, traction in the longitudinal axis of the limb 
must on no account be employed ; the pull must be upwards towards the 
ceiling, and practically the method of appljdng it is as follows. 



250 . — Iliac dislocation of the hip. Kediiction by the shoiilclcr method, 
21 h 3 stei'i : The ojKTator risis, so elevaltng the dislocated limb. 


To tlie lower tliird of tlie thigh, above the condyles, attach a traction 
loop, arranged as in Fig. 253 ; to it the cord, rubber bandage, or rubber tube 
will be fixed. Sometimes a fixed point in tlie roof will be found witliout 
much trouble, or it may be improvised witli a ring or hook ; if need be, 
the top of a door or a well-secured ladder will serve. For this jmrpose 
Bigelow had a tripod bearing a pulley at its upper part constructed. 
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Alter the traction cord is carried over the u])pcr fixed point, by* 
pulling on its descending end, ])lenty of power can be exercised to lift the 
head of the femur if the pelvis is properly fixed. A set of pulleys will be 
even more useful. Lastly, elastic traction acting in the same vertical 
direction may also be emj)loyed, with all the advantages which we have 
ascribed to the method elsewhere. 

In those dislocations which are not quite recent, it will often be 
well, before starting the vertical traction, to o\erc()me rigidity by some 
movements of adduction, abduction, and rotation inwards and outwards 
(Fiif. 252). 


SCIATIC DISLOCATIONS. 

The method of reduction is the same as before, and comprises tlie three 
following steps : (1) I'lic patient being laid on a mattress on the floor, flex 
the tliigli to a right angle, keeping it in the vertical anlero-]K)sterior ])laiie ; 
(2) Make traction on tlie thigh, directly upwards ; (^V) W hile continuing 



t'ig* -53. Sciatic dislocation. Vertical traction. ^ 

the upward traction, carry the limb into a jrosition of abduction and external 
rotation. Usually, at the end of the second or the beginning of the third 
step, a sudden crackling indicates that the head of the femur has re-entered 
tlie acetabulum. 

If the limb is abducted too soon, the probable result will simply be 
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•a change in tlic character of the dislocation ; the head of the femur rolls 
under the margin of the acetabulum without entering the cavity, and 
lodges in the obturator region : the sciatic dislocation is transformed into an 
obturator dislocation. Tlie limb, which had ])reviously been in a position 
of adduction and internal rotation, becomes markedly abducted and rotated 
outwards ; it is then necessary to employ the manmuvre which we shall 
describe immediately ; but in some dislocations comjdicated by extensive 
laceration of the joint-caj^sule it happens that the transformation is repeated 
in the opi:)osite direction, and the head continues to roll to and fro below 
the margin of the acetabulum without l)eing aide to enter the cavity ; in 
such a case, the head can be made to jump over the rim of the acetabulum 
by direct vertical traction at a right angle (/ri-g. 253) combined with a 
sudden forcible jerk ; the shoulder method [lug. 249, 230) is particularly 
useful in these circumstances. 


DISLOCATIONS FORWARDS. 

Obturator Dislocation.- -Here again, traction ‘‘in flexion” is the 
least harmful and most rational mode of reduction. 


t 



h'iii. :: 54. Obturator dislocathui. Traction oulwanls. 


First, flex the tliigh gradually until it Irecomes i)cri)eudicular to tlve 
plane of the trunk aiul pelvis, the pelvis l')eing fixed by an assistant ; while 
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raising the limb, bring it into the vertical antero-posterior plane of the 
body {Fig. 256) ; then pull strongly upwards on the flexed thigh, at the 
same time pressing the knee inwards and carrying the leg outwards, to 
obtain adduction and internal rotation of the thigli {Fig. 257). In short, 
flexion, elevation, and adduction are the tliree steps in the process of 
reduction, and the last two must be combined. 

There is anotlier method which may be found useful. Counter- 
extension is provided by means of a folded sheet passed obliquely under 
the perineum. Powerful traction is exerted by tlie combined efforts of 
several assistants in the axis of the dislocated limb — that is to say, in 
extreme abduction — while the surgeon endeavours to ])ull tlie femoral head 



Fig. 255. llu»pubic dislocation, ist step : Abduction. 


directly outwards by traction on a folded towel jilaced around the supero- 
internal part of the thigh. Or again, the following manceuvre may be 
employed : a folded towel is placed under tlie upper part of the thigh, and 
the ends knotted togetiier behind the rieck*of the operator, who, stooping 
down, pushes the knee and thigh inwards with the hands, and at the ^ame 
time forces his neck backwards, and so drags with all his strength on the 
towel {Fig. 254). 

Outward traction on the upper part of the thigh may also be employed 
with a sudden jerk, as recommended by M. Riedel. The anjcsthetized 
patient* is placed at the edge of the table, and counter-extension provided ; 
two assistants make traction on the dislocated limb, in moderate flexion 
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^nd abduction ; at the moment when their effort is at its maximum, tlie 
surgeon passes his riglit arm, if dealing with the left thigh (or his left if 
dealing with the right thigh), below and internal to the upper part of the 
patient’s thigh, raises it a little, and then, with a sudden movement, pulls 
it outwards, while with the other hand he presses the knee strongly inwards. i 

Iliopubic Dislocation. In these cases it ap]:)ears to us to be 

irrational to try to effect reduction by means of traction in the axis of the 
limb, particularly as a very great force must be exerted to produce any 
movement of the head of the femur ; flexion is also quite useless, and 



/•I,;’, jso. n:iipiil»ic .iinl sUp : Stoaily tlcMdii. 


besides, it is only jiossible to a very limited extent, at least without incurring 
the risk of forcing the upper end of the femur into the pelvis. 

Forced abduction must l)e the first step ; the maiKxaivre will be 
carried out in the following manner: Take hold of the thigh, raise it a little, 
and carry it outwards ; abdyct it as far as possible ; as the degree of 
abduction increases, the limb will allow itself to be raised still further : 
theiiead slips downwards, and finally the iliopubic dislocation is converted 
into an obturator one — that is ilie firsi step 255). 


^ KiiiDEL, “ Die Reposition der I.iixatio obturaturia clurch Ruck nach aiissen {Deutsche 
Zeiischrift fur Chirurgie, 1905, Ixxix., .|-6, p. Riedel in this way has reduced two 

old-stauding dislocations (after incision) and three recent dislocations. ^ 
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Then flex the thigh, approaching it gradually to the vertical, and 
pull it directly upwards- 2nd step (fig, 256) ; adduct it and rotate 
it inwards — that is the yd and last step. In fact, the iliopubic 
dislocation is converted into an obturator, and the obturator dislocation is 
reduced by the usual method. 

In this way I have succeeded in reducing an iliopubic dislocation of 
three days’ standing, which had resisted numerous- -and I may add, skilled 
— attempts to effect reduction. Everything liad failed ; but at last by 
forced abduction we succeeded in dislodging the femoral head into the 
foramen ovale, and then reduction was obtained witliout dilficulty. 



I'ia. js;. Iliifpiibii- ilislocatinn. slip : AiUliKiion iinil intrrnal loUilioi!. 


It is advisable to mention the dislocations complicated by Iracturcs 
of the acetabulum or femur, and to recall the jx)ssil)ility of the ieniur being 
broken during the course of violent reductory manipulations. In such 
cases primary reduction should not be attempted ; continuous extension 
will be applied, and union of the fracture awaited, before dealing with the 
dislocation. 

Attempts at secondary reduction will, however, involve consideaible 
risk of re-fracture unless a very long time is allowed to elap.se ; and on the 
other hand, the prolonged delay will make the ultimate result very uncertain ; 
therefore, it is very much better, if the patient’s age and general condition 
justify it, to have recourse at once to open methods. 

In *the case of a recent dislocation, if metliodical attemi)ts at reduction 
under chloroform have failed, keep the ])atient at absolute rest for two or 
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. three days, applying continuous extension to the limb if it can be tolerated ; 
then make a second attemjrt, trying the various different methods and 
carefully and completely observing the different steps. 

If failure again results, then it is necessary to prepare for dealing with 
the condition by open methods. 

Operation undertaken in good time will give the best chances of being 
able to effect complete reduction, and will give very good functional results, 
particularly in young patients ; at later stages, resection of the dislocated 
liead will proliably be required, or perhajK a subtrochanteric osteotomy. 


viii. Dislocations of the Patella. 

lliese dislocations almost always take ])lace in the outward direction, 
and belong to one or other of the three following types : (i) The patella 
rests on the outer aspect of the external condyle ; it has become 
antero-posterior, with its internal border directed forwards and pushing 
n|) the skin to the outer side of the external margin of the femoral articular 
siniace (/'(g. 258). This variety is the commonest (or one might juit it, 
the least uncommon) ; (2) Thie patella is dislocated outwards, but 



Fii;, -- of Uu* iialclla out waul':. 


is not rotated ; it remains transverse, but is in contact with the 
extt»rnal cond3’ie of the femur by its inner border only ; it ])rojects outwards 
from the articular margin of the external condyle like the leaf of a folding 
table ; (3) The patella is twisted around its vertical axis, but 
remains in contact with the front of the femur ; its internal border 
has become posterior, and rests in the intercondyloid notch ; its outer 
border projects jnominently under the skin over the front of the knee. 
I do not need to enter into a descrijrtion of the very rare forms, such 
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as complete inversion from above downwards^ nor yet of the partial 
dislocations. ^ 

The difficulties associated with reduction vary widely, not only 
according to the nature of the displacement, but also according to the 
condition of the musculature and the fibrous tissues. 

I have seen a vertical external dislocation (ist variety) which was 
most easily reduced ; it had occurred only a few hours previously, and the 
deformity was very characteristic ; the increase in the transverse diameter 
of the knee, the prominence of tiie two sloping articular surfaces of the 
femur under the skin, the curvature outwards of the ])atellar tendon and 
ligament, which formed two tense cords, the patella applied immovably 



h'i^. 250. — Reduction .111 rxlcrnal lateral dislocation ol the patella. 


to the external condyle, all contributed to give the knee- -which besides 
was very thin - a quite typical appearance. 

I had tlie patient’s foot raised by an assistant in the way I shall describe 
in a moment, and by pressure exercised from behind forwards on the outer 
border (which had become posterior) of the patella, sjieedily succeeded in 
causing the displaced bone suddenly to slip forwards into its proper position. 

In dealing with any form of dislocation of the patella, the line of 
treatment ought to be as follows (Fig. 259). 


^ See T.. Chevrier, Des luxations de la rotule. These cle Paris, 1904. 
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. Keeping the knee quite straight, raise the heel and flex the thigh 
to a right angle ; in this position of the limb the maximum degree 
of relaxation of the quadriceps is obtained, and if the patient “ lets 
himself go jiroperly ” there will no longer be any muscular obstacle to 
reduction. 

The surgeon next devotes his attention to disengaging the ])atella 
and restoring it to position ; to do so, he grasps tlie front of the knee with 
the two outspread hands, and applying botli thumbs to tlie posterior border 
of the dislocated patella (if dealing with a vertical external dislocation), 
pushes it, first from behind forwards, then from without inwards. 

Ill the case of a transverse dislocation without rotation, try to get 
the tlmmbs as far as possilile underneath the patella, in order to raise 
it en masse over the prominent ridge which bounds the external 
condyle. 

\Mien dealing with a dislocation by torsion, tlie first thing to be done 
is carefully to determine how the surfaces are presenting, so that jiressure 
may be ap))lied to the superficial surface, to make it rotate in the proiier 
direction. 

Of course, general amesthesia is useful in all the more coinjilex x'arieties. 
and when direct pressure proves insufficient, other methods must be tried ; 
for instance, the thigh being kept horizontal, the knee may be steadily 
flexed to the extreme limit possible, and again, tlie llexion may be followed 
by sudden extension ; when suddenly displaced in this manner the patella 
will sometimes liecome movable. 

If these \'arious iirocedures, all of which do not lend themselves to 
didactic description, have failed after due trial witli the assistance of general 
aiucsthesia, the best plan will lie to effect reduction by o])en methods, not 
l)y means of elevators insinuated through small o])enings in the skin, Init by 
free incision, sufficiently large to ])rovide adequate access to the patella. 


IX. Dislocations of the Knee. 

The knee may be dislocated forwards the least uncommon form — 
hackwardSy outwards, or inwards ; and all these dislocations are rendered 
jiarticularly serious by the frequency of vascular lesions and ru[)tures 
of the skill and the oilier peri-articular tissues. 

Tliese complications apart, dislocations of the knee do not usually 
present any great difficulties in the way of reduction. Traction on the 
leg tin extension, combined witli direct pressure in opposite direc- 
tions on the two articular extremities, femoral and tibial, summarize 
tlie methods to be employed. 


Dislocation Forwards. — There is considerable deformity of the 
knee ; in front there is a large prominence, over which the skin is stretched, 
and which can usually be recognized without much difficulty as the upper 
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extremity of the tibia above it another prominence is seen, the patella 
sloping obliquely backwards to the femur. Posteriorly the popliteal 
hollow has disappeared, and its place is occupied by the large mass of 
the femoral condyles, the internal condyle in particular showing itself 
immediately under tlie skin. 

Looked at from the front, the thigh a])pears unduly short and the leg 
of normal length ; as a whole the limb is really shortened. Very definite 
lateral movement is present at the knee. Almost invariably, the loot and 
leg are discoloured, cold, and insensitive to a variable degree, even when no 
irremedialde complications exist and the vessels are simply compressed. 
Immediate reduction is none the less urgently necessary. 

General aruesthesia is advisable in every case. Counter-extension 
is provided by an assistant, who grasps tiie upper part of the thigh with 
both his liands ; another assistant takes hold of the lower third of the leg 
and makes steady traction in the axis of the limb, without carrying it 
backwards or forwards and witliout inclining it to the right or to the left ; 
the surgeon himself a|)])lies his fingers as widely as ])Ossiblc over the popliteal 
space, o\er the ])rominence formed by the femoral condyles, and ])iills 
upwards and forwards “ towards himself,” while his thuml)s ])ressing against 
the u|)per end of the tibia |)ush it downwards and backwards. 

Sometimes it will be fountl better to apply the whole of one hand over 
the femoral condyles behind, and the other in front over the head of the 
tibia, and to })ush and pull in opposite directions. 

Lastly, in difficult cases it will bo useful to employ the following 
maiKxnuTe : the operator ].)laces himself outside and l)ehind the dislocated 
jf)int, a folded towel is passed under the backwardly projecting femoral 
condyles, with the ends knotted together over the back of his neck ; in 
this manner it is possible to exert powerful traction by the nuchal muscles 
to raise the condyles, while both hands remain free to push the head 
of the tibia downwards and backwards. 

Dislocations Backwards [Fv^s. 260, 261). The methods of reduc- 
tion are analogous to those just described. It must not be forgotten 
how very dangerous reduction may be, when the artery is slretcluHl ready 
to rupture over the posterior border of the upper end of the tibia: the 
slif^htest tiliin^ backhands of the upper end of the tibia may involve an 
arterial laceration. 

The extension must therefore be apjdied on the lower third ot the leg, 
in the axis of the limb, without elevating the foot, while endeax'ouring at 
the same time progressively to flex the knee until the upper extremity of 
the leg slips down from Ijeliind the condyles. 

With regard to lateral dislocations outwards or inwards, they are 
often incomplete, and as a rule yield without much difficulty to extension 
and direct j)ressure. 


' The form of dislocation is named according to the position of tlic tibia. 
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• It is tiicrefore not the difficulties accompanying reduction which 
produce the grave prognosis always associated with these dislocations, but 
the frequency of injuries to vessels and nerves (it is usually tlie external 
p()|)liteal nerve that is stretched and bruised) and cutaneous lacera- 
tions (conqxmnd dislocations). 



J'ii:. J'K). dislocation of the liltin bai-kwcirds. 


As a matter of fact two ])ossible conditions may arise. 

I. There is no external wound; but the p()j)liteal space, is occiUHcd 
t)y a huge acciinuilatioii of blood ; the limb is cold and insensitive, the 
pulsations ol the posterior libial and dorsalis pedis cannot be felt ; in fact, 
all the signs of rupture of the popliteal artery are present. 



First reduce the disltjcation under chloroform ; then, if the appearance 
of the limb does not improve, apjdy an Esmarch's bandage to the thigh, 
and, after having thoroughly prepared the whole region, open the popliteal 
space by a free incision, clear it of blood and clots, examine the large 
vessels carefully, tie the divided or crushed ends, remove the haemostatic 
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band from around the thigh, and after making sure that all bleeding has* 
ceased, close the wound. 

This bold open operation is certainly much better than any expectant 
and delayed measures ; nothing is lost by tying the two ends of the ruptured 
popliteal artery, and much may be gained by opening up the area and 
evacuating the extra vasated blood, so relieving the collateral vessels from 
pressure and restoring their permeability, if it is not already too late. 

But it may be, that though all the signs of complete obstruction of the 
great vessel are present, there is no extensive extravasation of blood and 
no popliteal swelling. In such circumstances, after reduction has been 
effected, there is no further immediate indication to be met ; envelope 
the limb in a thick layer of wool, have it slightly elevated, and apply gentle 
warmth : this is all that can be done — and it is very little — while waiting 
to see whether gangrene develops or the limb recovers its vitality. (Sec 
Ruptures of the Large Vessels.) 

2. The dislocation is compound. The skin is extensively torn 
transversely in the popliteal space, and the wound communicates with the 
focus of dislocation. 

It is always advisable, after careful disinfection of the wound and the 
surrounding area, to reduce the dislocation under chloroform. 

As soon as the articular extremities are in place, if the limb retains or 
recovers some warmtli, and if the pulsations of the posterior tibial artery 
can be felt behind the internal malleolus, then, whatever the local lesion 
may be, an attempt must be made to save the limb, and the steps necessary 
to attain that object must be taken. (See Crushing Injuries.) 

Even when the vitality of the foot and leg seems very doubtful, it is 
advisable to wait until gangrene is absolutely certain, before sacrilicing 
the limb ; this extreme conservative course will be free from danger if 
the case is seen at once, and if it is possible thoroughly to cleanse the 
damaged area in good time. 

In the opposite conditions, when there is complete rupture of the 
popliteal vessels, when the limb is pale, cold, and devoid of sensation, when 
the wound is soiled and infected, then immediate amputation is the correct 
line of treatment. (Sec Cri:shing Injuries.) 

X. Dislocations of the Foot. 

The comyilex traumatisms and in particular tlie dislocations -of 

the foot create very considerable diagnostic diJliculties ; imperfectly 
recognized, they are often incomjdetely rediiltcd, and in consequence leave 
in their train persistent deformities and grave disabilities. Therefore it is 
very necessary, in the first place, to have a very clear idea of the various 
forms wliich may be met with, and their relative frequency ; and secondly, 
to follow a definite method of examination. Amongst the dislocations of 
the foot, the following groups must \ye distinguished : — 

I. The iihio-tanal dislocations, denominated according to the direc- 
tion of displacement of the foot. 



THE FOOT 


335 


, The whole foot is displaced on the leg— outwards, inwards, forwards, 
or backwards and the accident seldom occurs, especially in the lateral 
varieties, without fractures of the malleoli. 

2. The suh-astragaloid dislocations ; the leg and the astragalus retain 
their normal relationships, the tibio-tarsal articulation is intact ; it is 
the rest of the foot which is displaced under the astragalus, and as 

^ before, the dislocation may be outwards, inwards, forwards, or back- 
wards. 

3. The isolated dislocations of the astnigalus, which is separated both 
from its tibio-fibular and also from its lower calcaneo-cuboid connec- 
tions, and is carried forwards or backwards or perhaps undergoes various 
complex displacements, placed transversely across the front of the foot, 
turned around its antero-postcrior axis on to its side, so that its upper 
surface looks inwards or outwards, or even turned completely over from 
above downwards. 

Farther on we shall say a few words with regard to the medio-tarsal 
and tarso-metatarsal dislocations and the dislocations of the toes. 

One important point must first of all be recalled : unlike the deformities 
associated with fractures, those which result from dislocations are fixed, 
and yield only to the forcible manipulations which we shall study later on. 


With this point in mind and without depending too much on 
appearances, which are often very deceptive owing to the swelling — 
proceed to make a careful, methodical examination. 

Inspect the foot, its tip, the sole and its borders, after first straightening 
the leg and placing it flat on its posterior surface. 

heel for the malleoli, by following the lateral surfaces of the tibia and 
fibula from above downwards ; compare with the sound foot, and note the 
distance which separates each from the prominence of the heel and from 
the corresponding border of the sole. 

Examine the region of the tendo Achillis, and if possible make the 
patient stand upright (supported if necessary), or better, make him kneel 
at the edge of the table and inspect the foot from behind, from tlie heel. 

Examine the dorsal surface of the foot ; prolong the crest of the tibia 
along the dorsum of the foot ; normally it ought to end at the second toe 
(Tillaux) ; note, therefore, where it ends on the injured foot. 

Then only try to recognize by palpation any abnormal prominence 
which is found on one side or the other, and remember that palpation is 
often at fault, and that the fact, duly established, of a definite and fixed 
deviation of the foot in this or that direction is a certain sign of dislocation. 

Such deviation -d’n may present itself: in the antero- 

posterior direction, or in the lateral direction. 


1. ANTERO-POSTERIOR DISLOCATIONS. 


A, Dislocation Backwards. — The foot presents the appearance 
depicted in Fig. 262 ; a transverse ridge shows itself above the instep ; 
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the tendo Acliillis region is markedly hollowed, and the heel projccti^ 
prominently backwards. 

What conditions might produce these appearances ? A supra- 
malleolar fracture with falling of the tied — a bi-malleolar fracture with 
subluxation of the foot Ivackwards — a tibio-larsal or sub-astragaloid 
dislocation backwards. 

The two malleoli are much farther from the point of the heel than on 
the opposite foot ; the dorsum of the foot is shortened ; tlie anterior 
])n)minence is not abrupt and sharp-edged, like the margin of a fractured 
surface, and corresiiouds to, or lies a little below, the line of the tibio-tarsal 
articulation; the attitudtMd the foot is fixed ; it may be concluded that 
there is a dislocation backwards. 

Is it tibio-tarsal or sub-astragaloid ? The examination of the anterior 
prominence will be the best guide to the coirect diagnosis : in a case of 



Tibio'Uirsiil disloailinn liackwanls. 


tibio-tarsal displacement {/Tg.s. 20^, 2().p the anterior margin cd the 
tibio-filinlar notch can be recognized by |)ali')ation, and below it there is 
a hollow, more or less ap|ireciable according to the degree of tension of 
the extensor tendons and the amount of swelling. When tliere is a 
sub-astragaloid dislocation, the anterior prominence is moie elongated, 
more convex ; it descends on to the foot below the line of the tibio-tarsal 
articulation, and on it the ])rojecting and eVv|)osed head of the astragalus 
can be recognized. ^ 

Further, the shortening of the front of the foot is greater in the case 
of the sub-astragaloid dislocation. 

Reduction.— The ]xitient is laid on a table, with the foot projecting 
over the end and the lower part of the leg securely fixed V)y an assistant. 
The sui^^eon stands in front of the dislocated foot, grasps the heel with 
one liand and the metatarsal region with the other ; he pulls towards 
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himself first ol all, then carries the foot strongly forwards^ at the same 
time gradually flexing it. 



/•'is* 2(»4. — Tihio-tarPiil ilislocalion backwards. 

In the siib-astragaloid dislocations backwards — in other words, when 
the head of the astragalus shows itself prominently on the dorsum of the 
VOL. ri. ' * 22 
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foot — it will be necessary, as Oiu'nu has shown, ^ to doysiftcx ihe foot strongly 
to effect reduction, and the following inanciiuvre may be emidoycd witli 
advantage : the patient’s knee being kept flexed, the sole of his foot is 
rested broadly against the chest of the surgeon, who, with his two hands 
disposed as above, pulh on the heel from behind forwards, and presses on 
the head of the astragalus from before backwards. 

B. Dislocations Forwards. — These are quite uncommon (Fig. 265). 
The malleoli are a])proximated to the tendo Achillis ; the axis of the leg 
is Ctirried backwards. Fhe posterior aspect of tlie ankle, is flattened or 
convex ; the dorsum of the foot is considerably elongated, and at its 
posterior jxirt the ex|)oscd body of tlie astragalus can be recognized. 

Very similar signs are ])resent in a forward sub-astragaloid dis- 
location : the dorsum of the foot is elongated, flattened, and hollowed 



2f»s. — Tibid-tarsal disloaition forwards. 


posteriorly ; tlie prominence of the heel has disapjieared. l)ul above the 
os calcis, the tendo Acliillis is pushed backwards by the astragalus and tlie 
bones of the leg. 

Reduction.- By much the same procedure as before, with one hand 
grasp the lower i)art of the leg, with the other the mid |)art of the foot, 
and while pulling tlie leg bones forward, ])iish the foot l)ackwards. 

Here, again, it will he useful to have the leg flexed. 


2. LATERAL DISLOCATIONS. 

A, Dislocation Inwards. — Examine Figs. 2()f) and 267 ; t hey represent 
a sub-astragaloid dislocation inwards. The entire foot is displaced 


‘ Quicm;. Soc. de chir.y 16 mai, 18(^4. 
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..inwards and inverted ; tlie axis of the leg falls to tlie outer side of tlie 
external border of the sole. 

I lie e.xternal malleolus })rojects prominently under (and sometimes 
perforates) the skin ; farther down, the exposed head of the astragalus 
can lie felt on the jxisterior ])art of the dorsum of the foot. 

In the case of a tibio-tarsal dislocation the foot is displaced en 
masse to the inner side ; in front the anterior border of the empty tibio- 
hbular notch projects under the tendons and integuments of the front of 
the ankle ; the internal malleolus, often both malleoli, are fractured ; 
almost invariably the skin is ruptured, either to the inner or outer side of 
the ankle. It is a rare injury, but a very serious one. 




ii:. JfH).— Stil j-iistniLiJiloid (lislociUioii inw.inls. 


/•'ii;.' 207. Siib-:islra«;il(*i(i (lislooalii.m inwards. 


Reduction. — Stand in front and to the outer side of the foot, and 
liave tlie knee flexed ; with one hand grasp the front of the ankle, and 
with the other take lirm hold of the sole and the calcaneal region, and 
pull the foot downwards and outwards; do not Ix'gin by trying to raise 
the outer liordcr of the foot, but })ull, first of all, on the fiosterior part of 
the foot from above downwards and from within outwards, to overcome 
tile internal dis])lacement, and only after that has begun to yield, begin 
the everting movement. 

It is a good plan, while the fingers of the “ plantar ” hand 
are jnilling down the inner liorder of the dislocated foot, for the 
thumb of the other hand, liroadly applied over the prominence^ of the 
external malleolus or on tlie head of the astragalus, to make pressure 
in the opposite direction. 
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B. Dislocation Outwards. — The axis of the leg (or of the crest of. 
the tibia) falls to the inner side of the internal border of the foot ; the foot 
is displaced outwards and is in a position of extreme e\'ersion. 

A large prominence shows itself on the inner side ; it is formed by the 
tibia and the astragalus, and the displaced head of the latter distends the 
skin. 

In the case of the much rarer tibio-tarsal dislocation, only the 
prominent internal malleolus and the empty tibial articular surface are to 
be felt on the inner side. The malleoli are fractured and the skin is very 
often torn. 

Reduction. — The ])atu‘ut is placed as before ; the operator stands 
a little to the inner side, takes the ankle in one hand, the back part of the 
dislocated foot with the other, and pnlls towards himself, first dcnvnwards, 
then gradiiallv inverting the foot. 


3. ISOLATED DISLOCATIONS OF THE ASTRAGALUS. 

Tliose which have nn^st frequently been observed are the dislocations 
forwards, that is to say, forw'ards and inwards or forwards and outwards ; 
it is doubtful if a dislocation directly forwards ev er occurs. 

.1. Dislocations Forwards and Inwards. I he foot is everted, in 
a ])osition of extreme valgus ; the external malleolus is (|uite close to the 
corresponding border of the foot ; and in front of the malleolus there is 
a hollow. In front of tlie lower end of the til)ia there is a large |)rominence, 
which can be recogni/ed as the astragalus by tlic characters of its surfaces ; 
it may l)e fixed or movable, and is sometimes turned sideways or com- 
pletely over. 

Dislocations Forwards and Outwards (/wg. 2 ()(S). The fool is 
inverted ; the external malleolus very prominent ; on the inner l)order 
of the foot there is a hollow behind the tubercle of the sca|)lioi(l. The 
disjdaced astragalus forms a large ])rominent swelling, distending the skin 
in front and externally, over the cuboid. 

Reduction.-- An assistant holds the foot with his two liands, by 
the beel and the metatarsus, and forcibly extends it, while tlie operator, 
standing in front, pushes the astragalus upwards and backwards. 
.‘\s the displacement is usually oblique, either inwards or outwards, it will 
be necessary first of all by lateral pressure To bring the head of the bone 
into the antero-posterior |)lane l)erore exercising the backward pressure. 

B. Dislocations Backwards. -The least uncommon form is the 
direct dislocation ; the bone is forced backwards, and lodges above the 
heel, between the tilna and the tendo Achillis, wiiere it can be recognized 
by palpation. The natural curve of the foot is lost, the malleoli arc low'er 
than normal ; in front of the tibia, behind the tubercle of the scaphoid, a 
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.more or less definite depression is found. There arc also two very 
uncommon varieties : dislocation backwards and outwards, or back- 
wards and inwards. 

Reduction. -The surgeon takes the foot himself, one hand curving 
above the heel, the other grasjnng the fore part of the foot ; then he pulls 
downwards with all his strength on the os calcis, while at the same time he 
tilts its posterior extremity as much as |X)ssil)le n|)wards and dei)resses the 
anterior part of the foot ; in other words, he combines dir(;ct traction 
downwards with forced extension of the foot, in order to open up as 
x&tdely as possible the space in ’which (he astragalus is lodged under 
normal conditions, and to drive the bone forwanls under the pressure 
of the os calcis. 

Irreducible Dislocations. — Let us suiij^ose that it has been found 
impossible to reduce some one of thest; dislocations, sub-astragaloid. 



/•/g. jti'i Misloration of Ihr .islrai'alus fonvanls and ontwanl.'^. 


tibio-tarsal, or of the astragalus alone, tlial tlio various njductoiy 
rnananu res, tliougli executed nietliodically and under general aiuestliesia, 
liave failed. What liiu; of action is to be adopted ? 

It is necessary to iireiiare at once for open reduction, e^’en tliough 
the skin has remained unbroken and the lesion is coiiseqiiently a “ simple ” 
one. Notliing is to be gained by waiting, and a delay of a day or a few 
dav^s will simply add to the difficulties. 

A lateral incision is inade on the side of the dislocation, passing in 
front of the malleolus and extending as far as seems necessary on to the 
dorsum of the foot ; it it is insufficient, a second incision will be made 
at the ojiposite side ))arallel to the first. The tendons will be carefully 
retracted and the focus of dislocation freely exixised. 

Then the obstacle which prevents reduction niust be looked for, such 
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as tendons, portions of the ruptured capsule, or an interposed fragment of 
bone ; and after having excised or retracted everything which appears to 
be in the way, an attempt will be made to restore the dislocated bones 
to their proper places, partly by repeating the various methods of traction 
and rotation, etc., on the foot as a whole, partly by measures acting directly 
on the exposed bony surfaces. One must not be satisfied with “ practically 
complete reduction, or reduction that is ap))arent only, or reduction 
which can only be maintained by the exercise of force ; exact and 
complete replacement is essential. 

To attain the desired result, resection of bone may l)e necessary 
a complete tibio-tarsal resection will very seldom be required, often 
extirpation of the astragalus alone will suffice ; in all cases where 
removal of bone is necessary, it will be well to begin by resecting the 
astragalus, leaving any more extensive procedures, such as jxirtial excision 
of the tibio-hbular notcii or the malleoli, to be undertaken only if unavoid- 
able : in sucli cases care must be exercised to retain as far as possible two 
lateral bony |)rocesses, which will contribute in a very considerable degree 
to the security of the new joint. 

In the case of an isolated dislocation of the astragalus, if the l)one is 
extensively separated from its attachments and the calcaneo-astragaloid 
ligaments are partly torn, very often the best i)lan will bi^ to peiform 
resection as a primary measure, without making any attempt to reduce 
it after it has been exposed. 

In these cases, it is imj^ssible to give any \*ery definite instructions 
regarding the techiii(|ue of resection of the astragalus ; the o])eration is 
as a rule consideraldy modilied and sim])lihed by th(‘ jneceding traumatism, 
wliich has already effected part of the work. 

Seize the bone firmly by its dislocated extremity, and with the knife 
and j)eriosteal elevator, separate cverylhin^^ that holds, keeping close to ttie 
surface of the astragalus ; as the bone is freed, raise it up and pass llu' 
knife under it very far hack, to divide the last strands of the calcaneo- 
astragaloid ligament, which causes the chief difficulty in the operation ; 
such is. in a general way, the method to be followed. 

It is quite unnecessary to try to excise the astragalus in one piece: 
if the separation ol the postero-inferior part is tronlilesome and takes too 
long a time, tlie bone may be broken u]) with chisel and mallet, and 
extracted piecemeal ; I have followed this excellent plan in three cases, 
and have nothing but jaaise for it. 

Compound Dislocations.'- Primary ^‘xtir|)ation of the astragalus 
is always indicated, and is indeed urgently necessary, when tlie bone is 
found exposed and displaced in a large wound (F/g. 269) ; l)cing torn awa\' 
from its attachments, it can l)e removed very easily. 

U.sually, in dealing with a compound dislocation, the indications 
to be met vary according to the date of the accident, the state of the wound 
with regard to contamination and infection, and the obstacles to reduction. 
If the injury is recent, an effort must be made to ai)ply the formula : 
disinfection, reduction, conservation. 
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, Cask 2 \. — A navvy was brought to the Bcaujon Hospital in (.)ctol)cr, 1895, 
with a complete, open dislocation of the right fool outwards. The deformity 
was very great ; the foot was displaced rn masse and e\(‘rted to such a degree 
that the sole was turned directly outwards and tlie e.\tcrnal border upwards ; 
on the inner as])cct of the ankle, the tip {)f the internal mall(?olus protruded 
through a transx orse lacerated wound about two inches in length. 

.'Viter the whole of the foot had been thoroiiglilv' cleansed, the wound was 
freely enlarged, and it was then seen that the libio-fibular notch was empty 
and exposed, and that the entire foot had been driven outwards. The whole 
area was frec*ly irrigated with very warm boiled water, and all the articular 
recesses were carefully cleansed. Reduction was etfected willioiit much diflieulty 
l)y grasping the foot with the hands and drawing it downwards and inwards. 
Two drains were left at the angles of the wound bekov the malleolus, and the 
foot was enveloped and fixed in a large dressing. 


It will almost always l)e nt‘cessarv to enlarge Hie contused snbinalleolar 
wound, so that access may 1)(^ as free as possil)k\ and to ensure t borough 
cleansing and good drainage. JCverv- 
thing, in fact, deixuids on the primary 
treatment. 

11 reduction is impossible, the 
condition must be dealt with in the 
manner described alcove. 

In the jiresence of an infected 
wound, dirty, and badly dressed, 
or whieli has remained without any 
protective dressing for several hours, 
it is still ad\’isabk‘, as far as |><)ssible. 
to try conservative measures ; In’ 
means of free iiu'isions, laolouged irri- 
gation with very warm water or solution 
of pc‘ro.\ide of h\’<ln)gen, and multiple 
drainage, it will sometimes be possibk* 
to sa\'e the lind) ; at any rate, by 
making ample jirovisioii for the escape 
of the discharges, the great dangers 
associated with the attempt will be 
n(‘utrali/ed. Hut very olten the local lesions are such that only 
two methods of livatmcnt are justifiable : primary resection, or 
amputation. 

1 need not say that all efforts must be made to avoid the second 
alternative, and to save both the patient and the injured meml)er. 

When resection is nee*essary, it must be suihciently extensive to 
iiii^in' adequate disinleetion and perfect drainage, but without jirodueing 
an excessive loss of tissue and consequently a useless loot. Extirpation 
of the astragalus mav be considered as a type ol these (q^erations, but 
if it does not give sullieient room, it will be necessary to attack the malleoli 
and the lower end o[ the tibia. 

I-ater on we shall consider the conditions in which the sarrilicc of 
the limb is inevitable. (See ('ktshinc; Injukiks.) 



/•'ii;. Colujitmnd vlisiviaitioii of thr 

.isUiii'iilns inwards. 

(A) Tin; displacial astr.'iiialiis. 
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DISLOCATIONS OF THE TARSUS, THE METATARSUS, 

AND THE TOES. 

A Mediotarsal Dislocation is a rarity ; 'l ixier and \-iannayi 
could only collect nine cases, of which only five were un(]uestionable. 
The scaphoid and cuboid tof^ether are separated Ironi the os calcis and 
astragalus, and tlie fore part of the foot is dislocated downwards, 
upwards, inwards, or outwards ; of these the dislocation downwards 
has most often been observed. The anterior extreinity of tlie os calcis 
and the head of the astragalus make a ))rominerit projet'tion on the 
dorsum of the foot ; the anterior ])arl of the foot is thickened, globular, 
and shortened ; tlie ])lantar arch is flattened, and the cur\'e of the inner 
border has disa]^])eared. 

To effect reduction, ])ressure is exercised on the ]>rojecting head 
of the astragalus while the fore part of the foot is linnly abducted in order 
to disengage tlie scajihoid. The task is often \'ery diificult ; if no success 
attends some methodical attenijits under chloroform, it will be well not 
to persist, and to trust to massage and local gymnastics to bring about 
sufficient functional restoration. 


The Dislocations of the Metatarsus, which are niucli less 
uncommon, may be total, and involve all live metatarsals, ov partial, 
imjflicating only one or other of the marginal metatarsals, or one or two 
of the intermediate metatarsals. In (>8 cases collected by Raver, in i()()4, 
there were total and 44 partial dislocations.^ 

The total dislocations occur most often in an outward direction 
(in 31 cases, M.M. Oiicmi and Kiiss found ib dislocations outwards), or, 
more correctly, outwards and upwards. They may also occur direcllv 
upwards or downwards towards the sole. Only oiu' case of total disloca- 
tion inwards is on record, and that is rather doubtful. 

Sometimes the dislocation is divergent, the four outer metatarsals 
being displaced outwards, the first metatarsal inwards. ICxeii when all 
five metatarsals are dis|)laced to the same side, there is verv olten a 
difference in the degree of disj)laccincnt, with a resulting ga]) between the 
first and second (Oiienii et Kiiss). 

Lastly, tlie four outer metatarsals may be disjilaced and the liist remain 
in its natural ])osition. Aery oltcn these dislocati{)ns are com])licated by 
tarso-ineta tarsal fractures or by dislocations of the tarsus. 

Reduction. This must first be atteivpted, under cliloroform, in 
the manner indicated bv ('havasse : One assistant lixes the heel and 

^ Tl\ii:r i:t V'iannav,’ “ A pnij^is dAin cas dr luxation lurdio-tarsicimr," Anh. pnw. de 
chit., mars, H)<jo ; and Nevue yr;/.. (iaz. dcs hop., jaiivirr, no. Ss;. 

Bayik, “Die VciTciikiiiijirii der .\littrlfiisskin»rlirn ijii I.isfranc’srlu'ii (rclcnk” 
SammluHR klin. Vortrn'^e, X.F., \<i. 372. 

■* Qi’tsi: ET Ki’ss, “ Lcs lnxati‘>ns du mrtatarsi*,” Revue de cliiyur^ie, mnn. pp. r iS: 2M1. 

* Revue de chit., 10 juillet, 1S84, No. 7, p. 542. 
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ankle firmly, while another exercises vigorous and steady traction with 
both hands on tlie extremity ol the foot. 'I'lic surgeon then encircles the 
mid part of the foot at the site of displacement with his two hands, the 
thumbs on the dorsum, the fingers on the plantar aspect. The thumbs 
press downwards and forwards on the bases of the metatarsals, while the 
fingers act in the opposite direction on the cuneiforms and cuboid." 

riie direction of the pressure will lie varied according to the nature 
of the displacement. 

In certain cases it may be necessary to effect reduction by open methods 
through a dorsal or two lateral incisions, lietenlion is always diniciilt 
after reduction, and it is better to have recourse to massage at an early 
stage than to kee|) the foot more or less imi)erfectly fixed. 

Dislocations of the Toes are reduced in the same way as the 
dislocations of the fingers ; with the great toe. in particular, the melhod 
already described for dealing with the metacarpo-jihalangeal dislocations 
of the thumb must be strictly followed. In the event of complete 
irreducibilily, the glenoid ligament must be divided, or, if necessary, the 
head of the first metatarsal rnav l>e excised. 


SIMPLE FRACTURES. 

It would lie outside our limits to give a detailed descri])tion of all th(‘ 
\ ari()us lorrns of apparatus, or to study the numerous varielit's of fractures 
ol tlie bones of the limbs. W’e shall therefore coniine ourselves to a con- 
sideration ol the subject from a ])ractical standjioint. 


First Aid. 

Means of Transport. A man breaks his leg in the street or in the 
o|)eii country. He must be raised and transported ; this task often 
devolves on the fust corners, but it is none the less imjiortant and 
dillicult. 

It is therefore desirable that the few ])vactical rules wliicli ought to 
govern “ first aid " slionld be as widely known as possible. 

The fractured limb must lie temjiorarily immobili/ed, on the s|M)t, 
liefore any attempt is made to ipove tlu* patient, for several reasons : first, 
to jireveiit laceration of the tissues around the focus of fracture, or e\cn 
secon^lary perforation of the skin by a sbar]), projecting fragment of Ihuic ; 
in the second jilace, for the relief of pain. How much suffering, how 
many coinjilications would be avoided, if more method and less baste 
were employed in lifting these patients, and if the instinctive tendency to 
move them at any cost and with any chance appliances, amidst noise and 
excitement, were resisted ! The.se remarks are jiarticularly true with 
regard to tlie fractures of the lower extremities. 
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The clothing iiuist he removed with care from the damaged limb, 
sleeves, trousers, or underclothing being cut along the scams. 

For temporary immobilization splints and ties arc required ; and 
must l)e improvised from whatever is at hand. It is a matter of ingenuity 
and common sense. 

In towns and liabitaled districts, something can always V)e obtained 
if the trouble is taken to look or ask for it ; the splints can l)e made with 
pieces of I)()ard, laths, rules, Inoom handles, l)ars, matting, wire netting, 
j)asteboard, umbrellas, sticks, etc. 

In the country <>r in the woods, small boughs of trees, large strips of 
bark, sii])])orts made up with bundles of straw, rushes, etc., or even with 
rolled-up garments, may be emj)loyed. In the shooting field, guns, 
leggings, or game-lxigs may l)e used. On the battlelield, rifles, swords, 
scabbards, etc., will ser\e the desired object. 

Shortly, it is necessary to improvise two broad lateral sui)ports, long 
enough to e.xtend the full length of the limb, so as to tix the joints above 
and below the seat of fracture, l^eneath these temporary supjiorts or 
splints, padding, made up on the spot ol towels, articles of clothing, 
wool, newspaiiers, straw, moss, etc., will be })laced. 

l.astly. if nothing is a\'ailal)Ie, there remains the plan of li.xing the 
damaged lower extremity to the sound one, fastening them together side 
by side, the sound limb taking the place of a splint ; in the case of the arm, 
tin* side of the chest will serve as the support. 

The bandages and ties can easily l*e made with belts, stra]>s, stri])s ol 
torn garments, liandkerchiefs, etc. 

riiere is, moreover, a correct way of raising the limb, lor the |)urpose 
of fitting till* splints and passing the ties. I'he mani])ulations must be 
governed l)y the fundamental j)rinci})le of moving the fractured bones as 
little as possible. Tlie damaged limb must therefore never bi* lifted by 
its extremity ; it should be raised as a whole, one assistanl grasping 
and steadying the u|)i)er part with both hands, while another pair of 
hands. grii)])ing the ankle, jnills in the long axis, ddie more ])erfect the 
co-operation between the four hands, the more firmly the limb is held, 
the steadier and more continuous the traction, the less will l)e the pain 
and the risk of injury. 

The same method must be observed during all manii.)ulati()ns and 
during trans])ort. 

.As soon as the patient is safely in beilv, the imjuovised apparatus will 
he removed, and tlie surgeon will iiroceed to reduction and the final 
immobilization. t 

In our opinion, the immediate reduction of a fracture, of the leg lor 
cxami)Ic, is quite as urgent a matter as the majority of the procedures 
which, have already been considered in these pages, and, further, reduction 
must be considered as an actual ojieration, a surgical undertaking with 
well-defined technique and of major imiiortance. A repetition of these 
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fonimonplace but too often unrecognized truths, is by no means 
superfluous. 

The treatment of fractures is not, and ought not to be, a routine task 
conducted by haphazard methods. 

Nowadays it is recognized tluit there is quite a grou]) of fractures which 
ought to be treated exclusively by massage : fractures of the tibula, of 
* the malleoli, of the lower extremity of the radius, ^ certain fractures of the 
patella, of (he olecranon, fractures of tlie u])per extremity of tlie humerus, 
of the neck of tlie femur, etc. ; ov at least in which massage ought to be 
l)egun almost immediately after a very short period of iminobili/ation or 
continuous extension. 

The general rule is to restrict the stage of immobilization to tlie shortest 
time necessary for the inqMirtant process of consoliflalion ; it is none the 
Jess true that e\Try fracture which is displaced or siiscej)til)le of dis|)lace- 
inent, oiiglit forthwith to be reduced and immobilized. 

As to the methods of immobilization, they can, after all, be reduced 
to certain simple ty]H‘S, the correct apj)lication of which must l^e known. 
Plaster apparatus in its varied forms meets all indications ; the practitaaier 
who has plaster and can use it, and who can apply continuous extension, 
and Henne(]uin s ajiparatus, is in possession of all that is necessary for 
treating frac'tures, if he hnoies inne to reduce them. 

W’e shall therefore devote our attention chiefly to rediteiion- Xhc 
immediat(' reduction of fractures, to the man vuvrea u'hieh it necessitates. 
to the vari(Uis i^uides useful in detenuiniuf: the correctness of reduction, and 
shall content oursehes with descril>ing the most easity improvised forms 
of apparatus. 


I. Fractures of the Clavicle. 

If tlie fiacture is transNcrse or nearly transverse, leith tittle displace- 
ment. or if it is at the outer extremity of the bone, support the limb witli a 
well-applied Mayor’s sling, and begin massage early. 

1 say a well-applied Mayor’s sling : it is litted in the following manner, 
'lake a sjilint sheet or a large towel, long enough to go easily round the 
body, and fold it into a triangle, 'fhe forearm is flexed to an acute angle, 
and the elliow lironght forwards a.nd inw;irds ; the base ot the triangle, 
kej)t tight, is ])laced ac'ross the Iron! of the limlg as shown in /wg. 270, and 
the two angles, carried round the sides of the body, are united p.osterioiiy 
l)y a temporary knot, which \vill alterwards be replaced by a safety pin 
or a few stitches. 

iriien fold the lower angle from below' iqnvards and from liefore 
l)ackwards below^ the forearm and the elbow' ; the tw'o points ol the lower 
angle of the sling will afterw-ards serve lor the attachment of the supporting 
shoulder straps. Draw' the sling tiglit and arrange the gutter so that the 
limb lies comfortably in it ( 7 * 7 ^. 271). The gutter will subsequently be 


‘ Of cniirsf after prrliiiiinary reduction. 



348 


SIMPLE FRACTURES 


dosed with a few pins or by stitdiing, so completing the eiiveloymient of 
tlie elbow and lorearm. 

It only then remains to fix the supporting straps; in other words, 
take a piece of bandage, double it, fix the middle part of the loop to the 

sling behind, pass the two 
ends forward, one over each 
shoulder — which is protected , 
by a small pad of wool - and 
attach them in front to the 
double point of the lower 
angle of the sling (F/g. 272). 
'I'his excellent sling will be 
found very useful - if pro])crly 
applied -in many injuries of 
the upi)er limi). 

'Fhe question of treatment 
jwsents itself in a very dilfer- 
ent form in cases of com])lete, 
oblique, overlajqnng fractures 
with considerable displace- 
ment. 

Reduction is generally easy, but maintenance of the reduced fragments 
in close a|)position is j)ractically impossil)le ; union may l)e obtained with 




only a moderate amount of callus and without any very ap})arent deformity, 
but an ideal anatomical result is never obtained. This mav as well be 
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vecognized at once, Imt is not, howev’er, a reason for making no attein])t 
to iidhience tlie iMogress of events. In these fractures with considerable 
deformity there are other factors besides external form to be considered. 
A shortened clavicle becomes a serious hindrance to the functional useful- 
ness of the liml), and large, irregular masses of callus are often ]xuntul, 
even if by compression they do not ])roduce more serious conditions. 

'riiereforc, always reduce tlie Iracture with great ('ar(\ lla\'e tlie 
patient sealed on a low stool ; an assistant, standing behind, applies his 
two hands over the front of the shoulders and draws the shouldtT on the 
injured side upwards, outwards, and backwards (see Disi.or.MioNs of 
T iiF ( favk'Lk) ; tlie surgeon, standing in front, regulates the moxement 
of the shoulder, and taking 
the two fragments between 
liis thumb and hngers, makes 
sure that they are in satis- 
factory contact. 

Reduction is complete 
when the clavicle has been 
restored to its natural lengtli. 
that is, to the same length 
as the uninjured cla\‘icle. 
measured from the sterno- 
cla,\ iciilar articulation to the 
outer extremity, which is 
usually proiniiient and always 
easily found. 

W hile 1h(* assistant main- 
tains the shoulder in the 
('orrect |)ositi()ii, the fixation 
apparatus must be a|)i)lied. A very great variety of s])ecial bandages 
hav(‘ Irom lime to time been recommended, but it must lur recogni/ed 
that any c(md)ination of bandages, however elaliorate, is sure l(» slip 
out of place within the first twenty-f(»ur hours; even though the siii)er- 
ficial a|)|)earaiices may be satisfactory, the displacement will have occurred 
underneath. To get satislactorv Jesuits, ]daster or silicate of soda 
must be used. 

Personally, 1 think that the following aiTangements will |ieiinit the 
desir(‘d object to be obtained. pi*ovided that leduction is maintained during 
the whole time of their apidication and until they have set. 

mid). Pad tlie supra- and inlra-clavicular fossa^ and the axillax then 
envelo])e both shouldei's and the u}^per jjart of the chest with a thin layer 
of wool. Take a soft roller bandage, and first pass a few circular turns 
around the chest, then pass obliquely from behind over one shoulder, down 
in front of it, under tlie axilla, across the back, over the other shoulder, 
returning obliquely to the back again. In short, describe a series of fignre- 
of-eight loops over the two shoulders, the jiosterior double-crossed bandage 
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of the old nuinuals of bandaging, taking care to exercise considerable 
tractk)n on the shoulders, suliiicicnt to draw them backwards and 
fix them. I L-i 

Over the first bandage, ai)i)ly another of jdaster or silica, following 
the same direction and describing the double figure-of-eight as before (f-'ig. 
27j). Take care that reduction is maintained until the plaster has set ; 
if the ajjparatus has been carefully a]>plied, though the patient may 
find it somewhat uncomfortable for a few hours, or even for the first 
few days, he will soon become accustomed to it, and it will give 
excellent results. 



274, 275.- J.f Denlirs plaster liaiulaijf. 


(b) . Reduce the fracture as before, and a])ply M. l-e Dentil’s plaster 
apparatus, which is sufliciently well sliown liy /'fg.*;. 274 and 275 t(.) render 
any description unnecessary. 

(c) . Protect the lower half of the thorax, the elbow, and the lower two- 
thirds of the arm with a sheet of lint or a fliin layer of cotton-wool. Pass 
a few turns of a muslin bandage, impregnated with plaster, around the 
chest, then between the arm and chest from beliind forwards and around the 
front of the arm to the back, and draw the arm firmly backwards ; rejieat 
the turns until the arm is firmly fixed, aiul finally complete the ajiparatus 
by a few turns encircling arm and chest together, fake care that the 
bandages are firmly and evenly applied, and have the elbow held backwards 
until the plaster has thoroughly set (/■'fg. 276). 
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^ Lastly, let us mention, the method of treatment in bed, without any 
lixation apparatus and with tlie arm 
pendent, which has been recommended 
by M. CouteaudJ 

The patient lies on a rather hard 
mattress, with the shoulders drooping 
backwards and the arm hanging ver- 
tically over the edge of the bed (FiiJi. 
zjj) ; ill this jiosition tlie fragments 
of the broken bone fall naturally into 
good position, and it is maintained 
for fifteen or twenty days, until union 
lias taken place. 'Fho forearm may, 
at least during the night, rest on a 
cushion su|)porte(l by a low stool. 

The. " hanging arm'' position very 
soon becomes tolerable, and causes 
only some congestion of the limb, and 
later some deiiendent (edema, which 
soon yields to massage. 

In this manm^r a good lesthetic 
result can be olitained ; it must be 
recognized, however, that the em|)loy- 
iiK'iit of such a method is only possible 

with a particularly docile patient, and thoiigli it avoids the use of any 

form of retentive a])i)ar- 



y-'/j,'. - rhisti'i' Imldin.v; 

llu- nrni Inickwanls, in a rase nl' Maelarr 
uf llu* elavivle. 



y /ir. 277. Ticatincnt of Iraetiire of the clavidc in llu* 
“arm iK*iuleiil " position (Couteaiiil). 


atus, it necessitates remain- 
ing in lied. 

There remains the 
(|ueslion of wiring. 1 have 
sutured fifteen or so frac- 
tured clavicles at one jieriod 
or other, and I shall men- 
tion. in a. few words, tlie 
indications which 1 recog- 
nize for operative measures. 

.-X “ cosmetic ” indica- 
tion need hardly be con- 
sidered ; a])art altogether 
from the resjionsibili t y 
which is assumed in open- 
ing u]) a simi)lt‘ fracture, 
and while admitting that 
suture may be followed by 
ideal union, the cicatrix 


^ CorTKAi.'i), “ Traitciiioiit cstln'tiiiiK.* dos Irarlures dr la clavicule," (uizelle des hnpiUmx, 
4 soptt*iMl)rc, 
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remains as an ineffaceable mark, quite as visible and quite as striking 
a moderate degree of irregularity of the bone. 

Personally, I consider tliat suture is only indicated in two conditions : 
(i) When there is considerable shorleninj^ of the clavicle owing to overla])j)iug 
wliicli is very difficult to correct ; (2) When there is compression of nerves. 

In any case, it is never an operation q 1‘ immediate urgency, and for 
its technique we refer the reader to the chapter on Opekativk I’niox of 
h^KAcruKED Honks. 


II. Fractures of the Scapula. 

A few words with regard to these will suffice : lirst, on the fractures 
of the body and the spine; and then on those of the surgical neck. 

The fractures of the s])ine and the acromion can easily be detected on 
careful examination. Those of the body, implicating the siii)ra- ()r infra- 
spinous lossie, present greater difficulties : to recognize them, the examining 
hand is ai)plied broadly o\'er (he retro-scapular region, and tlie arm is 



F/;'. 27s. Ivxamitiin^ tJu: srapnla fe)r a fracluri*. 


moved in a forward and outward direction ; in this manner, if a fracture 
is present, crepitus may be detected. Anotlier metliod, which is much to 
be recommended when the patient is not too stout, consists in seizing the 
lower 'part of the scapula transversely as shown in /Tg. 278, and moving 
the arm. ^Mayor's sling and massage constitute all the treatment necessary. 
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As to the fracture of the surgical neck, it detaches the glenoid and 
the coracoid process in one ])iecc, and rare though it is, it must he kept in 
mind, because it may easily lead t(.) a mistaken diagnosis. 

The slioulder liangs down, the acromion jn'ocess is ])rojnincnt, and 
the deltoid region llattened ; at first sight, (me might think that there was 
a dislocation of the shoulder. Hut the arm hangs vertically in a normal 
]H)sition, and is not fixed ; there is no deltoid de| session, and on closer 
exanjination it is evident that it is the shoulder as a whole which has slipped 
down : lastly, ap|)ly the lelt hand over the shoulder, and with the right 
gras]) the elbow and try to |)ush the arm directly uj)wards in the axis of 
the humerus ; it ascends readily, and the deformity disaj)peai‘s, and 
generally cre])itus will be felt. 

It is in this elevated ])osition that tlm arm must be s(‘Ciiri‘d. 


III. Fractures of the Arm. 



Hero is a fracture of the shaft of the humerus, with consideiable 
mobility, shortening and angulation ol the arm at the position of the o\ei- 
laj)])ii>g fragments 

11 the patient must be moved, or if it is necessary for any reason to 
flelay the a])plication of the tinal fi.xation ap})aratus, eii\ elope the arm 

VOL. II. • ’ 
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with a tliick layer of wool and fix it t(^ the side of the chest, which will serve 
as a support, by some turns of a bandage ; the lowermost turns encircle 
the elbow and raise and fix the forearm in front of the chest. 

As soon as jx)ssil)le, reduce the displacement and fix the limb. 



To effect reduction, have 
the j)atient sealed on a chair ; 
a folded towel is passed under 
the axilla, and by means of 
it an assistant standing on 
a chair behind tlie jmtient 
makes traction vertically up- 
wards. Tlie oj)erator Ilexes 


the forearm to a 


right 


angle, 


and holding it with one hand 
and grasj)ing the lower |)art 
of the arm above the condyles 
of the liumeius witli the otlier, 
he gently disengages the frag- 
ments. and pulling downwards 
in the axis of the liumenis 
restores tlie normal length and 
form to the arm. 

Reduction is correct when 
the epicondyle turned for- 
wards, the great tuberosity 
of the humerus, and the tip 
of the acromion, lie in the 
same straight line. 

It is usnally a good sign 
to hear coarse, l)ony crepitus 
during these manipulations : 
il it is ai)sent, lemeniber the 
possibility of the inlcrposiiion 
of muscle lissuc. which is by no means uncommon in the arm ; and by 
inclining the lower fragment to one side or the other, and l)y communi- 
cating a slight rotatory mo\’ement to it, try to disengage the point and 
establish (k'linite bony contact lietween the fragments. 

Further, if the manipulations are excessively, abnormally jiainful, it 
the pains radiate over the whole of the Iiinb,’^if the pushing u]) from bi‘low 
and the contact of the two fractured surfaces provokes and exaggerates 
these radiating jiains, there will be reason for thinking of another {lossible 
comjilication of these fractures of the shaft of the liumenis, inclusion of 
the musculospiral nerve beln'cen the frcv^nicnls. ^ 


Mt is ;«l\vays necessary to tliiiik of the tniisciilospiral nerve after fractures of the shaft 
of the liiHuenis, and to determine the contractility of the extensors by making the jaitient 
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. iiy the movements of flexion, rotation, and circumduction of which 
we liave already spoken, an effort will he made to disengage it ; the failure 
of these attempts, and the persistence of an acute radiating pain and 
numbness of the loiearm alter reduction has been effected, will indicate 
the need lor immediate operation. Too often, however, the complication 
is only recognized at a late ])eriod (Fi^. 280). 

General amesthesia is an almost indispensable preliminary to any 
reduction ; but in the arm it is usually less difficult to reduce the fragments 
than to retain them in good ])osition 
after reduction, and for that reason 
it ought to be the rule not to relax 
extension and counter-extension until 
the plaster apparatus is perfectly dry. 

This rule is a fundamental ])rin- 
ciple Hennequin’s apparatus, an 
apparatus which coin|)lics with the 
other general condition lor the treat- 
ment of diaphyseal iractmes: fbe fixa- 
dim of die jodiis dbovc and heUno the 
fraetitred sei^ment. 

' The patient is seated. Inrst. pro- 
vide extension and counter • extension. 

The wrist, forearm, elbow, and lowei 
liflh of the arm are enveloped in a 
thin layer of w(»ol and bandaged ; a 
pitM'e of wool, retained in ])osition by 
a. f Ti v)f gauze llie ends of which arc 
tied togctli(‘r over tin' shoulder, pro- 
lecls the axilla, 'fhe forearm is flexed 
to a right angle and siippcuted l>v a 
haiidage arranged as sliown in T/g 281. 

A broad bandage or a. folded towel 
Is passed under the axilla and fixed to 
a hook or ring, or the framework of 
the bed, vertieally al o\ e tlie shoulder. 

That is the counter-extension. 

.Another piece of bandage, alxmt three feel in length, is ])laced over the 
posterior aspect of the lower ))art of the arm, the ends are brought round 
to the front of the liinl) and cro.ssed over the n])per part of the forearm. 



J''!. I'Mi'llltc 111 llir ilMIl (IIi llIU' 
uniii’s plnsivT jiinuiMlusi. I-\-lrnsii*n ;\thl 
omnlcr-cxliiisinn. 


tlir M'rist. and lin^rrs. imt only iininrilialrly atlrr l!n‘ injury, bnl luring iht* ronrst' of 
the afUn-trcalnuMit. If tin- initial paralyMs is inoiinjiUdc and imt |»ainful. f tin* si.nns described 
<if inclnsidii nf die nci\c lictwceti tli»^ fraj;ini'nls are not fmind, it ill be reasmiable tn 
:.lia;^nnse a siinjile cnniiisic nt tin al tn pmmai tn ap^lv the tix itiim apjiaratiis : if 

die si.nns diminish during tlu* h-lhiwinf^ weeks, the diaiiiinsis is cjintirnied, tuI unless secendary 
eiiiiipn'ssion bv callus supervenes, s|M.ntaneons reeovery is practically c Ttain. J’ro^n'ss in 
die (ij)p()site direction necessitates nperalion, wliich. even wlien iinderla .en at a laje stafic, 
eives a considerable pniporde.n of functional recoveries. (See our artich- itli P.-l*!. I-atnois, 
“ Kesnllats des operations lilieual rices dii nerl radial apres 1(‘S fra'ctnres d rhunienis," Rt'vue 
iit' chirurfiic, 10 mai, loo j, No. p. 571-) 
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and allowed to liang vertically ; to each end a 2-ll> weight, or any heavy, 
object of aj)pro\iniately that weight, is attached. That is the extension. 

These preliminary details tleinand careful attention ; under the influ- 
ence ol the vertical traction, the fragments will return to tlieir natural 



/'i','. I'iyijmni shovviiiu sluipo and <!imnwi>ns (d llu- splint in n».-nni.iiiiin*s apparatus 

t(Ji liaclurc of the arm. 


posititm, and reduction be elfected- spontaneously, so to speak while 
the other pre])arations are being made, 'riuaelbre, do not hurry ; give 
the muscles time to become fatigued and gradually relax. 


Cut out the apparatus as shown in fVg. 282 ; take si\t:‘en pieces of 

coarse muslin, eat'h about three lei-l 



long, and in breadth e(]ual to the t'ir- 
cumlerence of tin* midtile j)art of tlu* 
arm, and sujHTimpfJst* them. 

In the iippi'r and I(»W('r bonlers cut 
two deep notches, one 15 to 20 cms. 
(() to <S in.) dee]) at the up|x*r border, 
the other 45 to 50 cms. (18 to 20 in.) 
at the lower border ; the intermedialf* 
])ortion, which is to form the body ol 
the splint, must l)e of the same limgtli 
as the arm, measured from the fold of 
the elbow to the axilla (22 to 27 cms. 
or 9 to II in.). 

It wilt be seen immediately liow 
the two iij)per and two lower bands, 
when Classed over the shoulder and 
twined around the forearm lespectively, 
will serve to immobili/e the two articu- 
lations above and below the seat of 


/‘7a'. I'nu't .irc nf tlio aim ; fracturC. 

llcnmi'juin’s plaslir :i]>par.'itus applied. 


, Next, the system of extension and 

counter-extension remaining in action, reduction being complete and 
the limb having recovered its normal length, proceed to apply the 
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.apparatus, thoroughly iiupregnaled with fluid plaster; fit the upper 
notch under the lower iKuder of the axilla, the lower notch o\er the 
bend of the elbow, and fold the margins of the body of the s])lint 
around the arm in front and behind. Each of the u])pcr tails is split 
longitudinally, and the two resulting ])airs of ends are imbricated over 
the shoulder ; the t\v() lower ends are rolled aroiuul the forearm, each in 
opposite directions like cross-garter- 
ing, to end at the styloid process of 
the ulna (/^ 7 g. 28 j). 

The extension and counter- 
extension- -this point is essential 
must not be discontinued before 
the apparatus is perfectly dry and 
firmly set. 

.Sometimes it may be necessary 
to lit the apparatus with the patient 
Ivini^ dozen : the same method o| 
eifecling reduction must he em- 
ployed ; a band jiassed under the 
axilla and fixed at the head of the. 
bed, etc., or kept taut by the hands 
of’ an assistant, will insure ('(»unt(‘r- 
extension, while horizontal extension 
in the axis of tlie limb will be con- 
limied during the application of tln^ 
api)aratns and until the plaster is 
quite dry. 

Such is Ilenuequin’s apparatus, 
wliich may be improvised anywhere 
if the principle has been grasjied. 


M. lleitz-Hover has devised a 
method of treatment, the technique 
of which is more diflicnlt, and which 
for its pro[^er a|)j)lication requires 
the repeated use of radioscopy; init, 
on the other hand, very exact ad- 
justment of tlie fragments can be 
obtained by its ir.eans. 

'File results which have been obtained uj) to the present :e suffice 
to show what may be expected from it in the treatment of olflique, over- 
laj^)irig, and primarily badly reduced fractures, and the decided ad\ antages 
to be gained from its use. 

The special appliances re(|uire(I are : (i) Extensicn-tuhes ; (2) Rubber 
cushions of special shape, filled with either water or air, according to the 
case. 

I. The extension-tubes {Fig. 284) are of aluminium, and consist of 
three telesco])ing tulies, the relative jiositions of which can be varied by 



iii:. IIiit/'Koyii’s i-xtitisicm-tulKS. 

Thr Iwii lulus lisul lor the anil, tinili'd aliDvr 
l*v thij axillaiy ^'H'SS-pirir (R); llu; liibi' on 
llu* lot is sIidxmi in loiiijiliulinal Mrlion. 
(P), llu- intciiuil snrin;4 ; (R ), tlu- base plate, 
on xvhieli the enp-shaped lower exlrtniity ot tlu* 
extension -lube rests ; on the rij'ht, tin- screw 
is being turned and the spiing eoiupressed. 
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apiM’opriate mechanism ; the upper and smallest tube moves within the* 
second by means of a helical screw ; to give the extension tube the length 
required to suit any arm, all that is necessary is to screw the upper tube 
in or out. The middle tube lies free in the large tube, but below its base 
tliere is a si)iral spring^ resting on a circular disc, which can move up or 
down in contact with the walls of the large tube ; the disc is supi)orted, 
and its ]>osition within the large tube is regulated, by a screwed stem 
which is adjusted by an external milled head at the l)ase of the large tube. 
Bv turning this screw, the disc is moved up or down, and coinj)resses the 
spiral spring, which reacts on the middle tul)e and adjusts the length of 
tile extension tulie as required ; when the tube is in ])ositi(>n, interposed 
lietween two fixed jioints, it exerts a varying amount of elastic huce, 
according to the degree of compression of the spring, which can be 
a.scertained by inspection through the longitudinal slot in the wall of tlie 
large tube. 

The extension force obtained by the use of these tubes can be very 
definitely estimated, and can be varied at any time by simply turning the 
external screw. 

For the arms, two extension-tul)es are recinired, and the np|)er ends 
are united by an axillary cross-piece ; the anterit)r lube is screwed to the 
cross-jiiece, the jiosterior tube is attached with a moxalde joint. The 
cross-piece itself consists of two metal rods fitting (jue into the other, with 
male and female screws, by means of which any re(]uired length can be 
obtained ; lastly, the ends of the cross-piece bear projecting bars which 
rest in front and behind the axilla, and prexeiit the apjiaratus from slii)jnng 
backwards or forwards. 

2. The rubber cushions are provided with tulles and taps ; they 
are used as ])ads between the skin and the ends of the extension-tubes, 
or, again, they may be used to effect reduction ; in the fust case they are 
filled with water, in the second, distended with air, as we shall mention 
presently. They may be siin])ly oval, or of varying sliaj^es, according 
to the surfaces to which they are destined to be applied. 

Shortly, the method of using the ap|)aralus for a fracture of the arm 
is as follows. 

I.s7 sit' p - The ])atient is seated ; counter-c'xtension is i)rovi(led l)y 
means of a band passed under the axilla and attac'hed alcove to some fixed 
])oint — in default of anything more suitable, to a long-handled broom tied 
to one of the legs of the chair (Hennequin). 'fhe limV) is carefully bathed 
with spirit, tlien a sleeve of fine elastic material is drawn on : to put on 
the sleeve, it is rolled up, the o])ening is stretched with both hands, and it is 
slipi)ed over the patient’s liand, and then unrolled gently right up loathe 
axilla, and carefully stretched to remove any wrinkles. The forearm is 
flexed to a right angle, and the wrist supported by a stra|) ])assing over 


^ We may mention that exleiision by means of a s])rin;» apl)aratus had previously been 
employed by M. Uierre Delbct. 
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jthe shoulder ; the liml) must he kept in this position during tlie whole of 
tlie subsequent maiueuvres (F/g. 2(S5). 



Ilritz-How-r’s a)ijtnr;itiis. 
j'lisiiiMii uf tlu* iKitii'iit ; counttT-vxlciNidii 
by nu-aiis (if a bnuuu. 



/’■/" j.S(i. niitz-IloycrV apparatus. 

The arm and fotvarni cushions in imsitiou. 


2ml step. The Application of the Cushions.- -A single cushion. 


adapted to the ii])per part of the 
forearni, may suflice ; it is often 
better, liowe\'cr, when reduction is 
likely to be troublesome, to ])la(:c 
a second over the epicondyle and 
(‘pitroclilea. 

The forearm cusliioii is })lace(l 
immediately in front of the fold of 
the elbow over the |)rominence of 
the su})iuator lougus ; it is oval in 
sha})e ; it is moderately filled with 
tepid water, and is lixed in ])lace 
hy a few turiis of a soft bandage 
(F/g. 286) . 

The brachial cushion consists of 
two lateral ]K)rtioiis united In- a 
lu'oad band (F/g. 287) ; the 'lateral 
j)ortjons are applied, one immedi- 
ately above tlie epicondyle, the 
other above the epitrochlea, and 
the whole cushion is secured by 
l)andaging. 



Fiii. jS;. - Hrilz-lJoycr’s a[)pjiralns. The 
(liinbK* arm cnsliinn pn^pcrly applied over the 
qiitrodilra ami cpkorulyle. 


yd slep.- -The Construction of a Plaster Case whicii encircles 
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the iii)per third of the forearm and the lower third of the arm, and in whicl^ 
the base- plates are embedded. 

These base-plates are composed of a copper plate with a projecting 
arm bent at a. right angle, on the rounded tip of which the cup-shaped base 
of the extcnsion-tul)e rests ; they form the lower points of support. 

Take a plaster bandage and apply it from lielow upwards, then down 
and up again, until se\ en or eight layers have been applied ; put the 
two base-plates in position, the one in front, immediately above the b'end 
of the elbow (F/g. 288), the other symmetrically on the ])osterior aspect, 
and fix them by live or six further turns of the liandage. Do nut apply 
the bandage too tiglitly, especially on the. forearm, where the mo\'ements 
of pronation and supination ought not to be abolished. 



/■/:;. .'hS. M;jk l-n', j.S., -Ilnlz-liovi-rV aiipjirutiis. rutliiii^tlu- 

the phiskT ; pulling the bas»‘-plaU-s in cxtiiisidn-liilics in pfsiliun. 

posilioti. 


('omplete the tilling of the cushions by iiiji‘cting warm water with a 
syringe, and leaAe the a])paratus for an laair or two to dry thoroughly, 

4/// slep. Fitting the Extension -tubes.- W’e ha\e already said 
that the tubes were united by an axillary cross-iiiece. and that the lengths 
of tubes and cross-piece could be varied by a verysimi)le mechanism. Place 
a small cushion on the ujiper border of the CKj.ss-piece, secure it in i;osition 
with a few turns of bandage, and lill it witli tepid water. ^ 

Tlie appliance is now ready ; slip it to the inner side of tlie arm under 
the axilla (/wg. 28()), fit its upper portion careiully under the hollow of the 
axilla and to the anterior and ];osterior borders, adjust the extension tubes, 
and apply their cuj)-shaped lower ends over the arms of the base-i)lates 
embedcled in the plaster case. Now is the time for exerting the necessary 
extending force ; by turning the two lower screws the tubes are lengthened, 
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fclie elbow is pushed downwards, and more or less powerful traction is 
aj)|)lied to the lower fragment of the humerus. 'Fhe extending force can 
to a certain extent be estimated, as we have already said ; it ought to ])e 
moderate at first, but it often hap]jens that it diminishes very raj)idly 
i)ecause of the yielding of the axillary tissues, and at the end of some hours 
it will be necessary to gi\'e a few more turns to tlie screw. 

Next day the extending force is increased u]) to 2 or kilograms 
(5 lb.), and tlie result obtained is determined by radioscoj)y ; and the work 
of gradual reduction is pursued in this way from day to day. In a recent 
fracture the o\'erla])ping, according to M. lleit/.-Boyer, disa])}K‘ars in al)Out 
forty-eight liours ; a longer time is recjuired when treatment is undertaken 
rather later. If any lateral dis|)lacement jiersists. a cushion is arranged 



' 11 fit /.-novel’s iipiniratu.':. 
liitlatiini lit the ensliiuiis 



.:•)!. llfilz-noyiT's aiiparalns. Thi* 
.mil mainlaiiifil in a ])ositii)n ol al>ihKiion by 
.1 fiishiou iiUfipojiftl beUvffii its inner sniface 
ainl tlie llioiav. 


o\er the projecting fragment, and is secured in position by a few turns ol 
l)an(lage which take their |i()int of sii])]H)it from the o])]Misite extension- 
tube : tht‘ cushion is then inflated with air, and exercises continuous 
jnessure, which forces tlie bony prominence back into line. II necessary, 
several cushions in different ixisitions may be employed ; the air-])ressiire 
in any one of them ought not as a rule to exceed 150 grams (a))i)roxi- 
mately 5 o/..) ; it is measured by means of a small gauge fitted tt) the tip 
oi the syringe (/^ 7 g. 290). 

Often it will lie very useful to keep the arm in a position of abduction, 
j>articularly in fractures below the deltoid insertion, in which the upper 
fragment ])rojects outwards ; a fairly large cushion interposed between 
the arm and the thorax, and fixed by a liandage around the body, will 
maintain the limb in the reciuired jiosition 291). 

By the ninth or tenth days, the fragments are generally in good 
IHisition. The extension apparatus is kejit in action and constantly super- 
vised, and massage of the arm and movements of suiiination and pronation 



362 


SIMPLE FRACTURES 


of the forearm are begun. Towards the eighteenth day the condition of 
tlie fracture is again carefully verified l)y radioscopy, and if the slightest 
displacement persists or has recurred, a fresh cushion will be ap])lied in 
an apiuopriate position, or the extending force increased. By the twenty- 
fifth day, the callus is fairly strong ; the forearm portion of the plaster 
case will be removed, and the extension afterwards applied through the 
epitrochleo - epicondyhnd cushion alone, and movements of flexion and < 
extension of the forearm commenced. 

By about the thirty-second day, if radioscopy .shows a well-delined, 
regular callus, the whole ai)paratus will be removed and the further treat- 
ment carried out by means of mox'ement and massage. 

This is a very interesting method, which, liowever, demands much 
care and constant supervision ; by means of it very comj)lete osseous 
repair can be obtained, and also rapid functional restoration, thanks to 
the massage and electrical treatment ap]died from the beginning, and to 
the early mobilization of tlie ellH)w and shoukh^r. 


FRACTURES OF THE UPPER EXTREMITY OF THE HUMERUS. 

These are com])le\ injuries, the diagnosis of which too often remains 
uncertain, and which then terminate in complete uselessness of the limb.* 

Su|)pose that the accident is a few hours old ; 
one finds the shoulder and the n])per pari of the 
arm enormously swollen and deformed, all move- 
ment is abolished, and any attem))t at examination 
causes intense ])ain and excites defensive muscular 
reactions. 

\Miat are the possible lesions ? It may be a 
simj)le contusion, dislocation of the shoulder, frac- 
ture of the surgical neck or of the liead of the 
humerus (/Tg. 292), or fracture and dislocation 
combined. It is oi capital importance to fix the 
diagnosis — at least in so far as it is possible - at 
once, and if necessary a general amesthetic must 
be cm])loyed. 

Do not waste time in haphazard palpation, 
gro})ing indefinitely over the surface of the injured 
area. Fii^sl find (he (ip of (he acromion, api)ly the thumb below it, and 
see if tlie tissues can be depressed ; if the thuml) is arrested by a hard, 
rounded prominence, winch fills the subacromial space, one may t'on- 
clude that the head of the humerus is in its pr()|)er place, and that 
there is no dislocation. The conclusion will naturally be reversed if 
the thumb sinks without resistance into the front of the shoulder below 
the tip of the acromion. And so, one point is settled. 

The thumb remaining in place under the tip of the acromion, and the 
fingers being apjdied below the posterior border of the process, one will 



fracture of the upin-r ex- 
tremity of the Immcni^. 
Diiiuramiiiatic ) 



THE ARM 


36 :} 


sjicceecl in seiziiif^ and fixing the upper end of the humerus by gradually 
depressing the infiltrated soft tissues. With the other hand, grasp the 
elbow firmly ; then press vertically upwards in the axis of the humerus 
(/wg. 2i) \) ; if there is a Iracture, this longitudinal pressure will jiro- 
voke an acute pain at the site of 
file lesion. 

W'ith the “lower” hand, eii- 

• 

deavour to imiiart an alternating 
rotatory movement inwards and 
outwards to the linili ; if there is a 
dislocation, the attempt will fail, or 
at most only very little rotation will 
1)0 obtained ; in case of fracture of 
tlie neck of the humerus, it will be 
recognized that the head does not 
inov(‘ below the acromion, that the 
rotation occurs lower down, and is 
usually accoin|)anie(l by (:re|)itus. In 
those antero-iKistcrior (lis})lacements 
wheu'o the lower fragment is drawn 
iiimards and shows itself prominently 
below the coracoid, the surgeon will 
lie able to convince himself that it 
is the sulx'oracoid prominence which 
nutates and moves, and not the head of the humerus, which remains 
immobile under the acromion. 

Still maintaining the two hands in the same position, carrv the elbow 
outwards, in abduction ; in the case of a fracture the movement is usually 
easily efiected, and an abnormal depression will a])pear in the upi)er i)art 
of the arm at the level of the break. 

These primaiy and indispensable investigations will be compleleil 
l»y a careful “analyticar’ examination of the i)oint of the shoulder, its 
anterior wall, and the axilla. 

1. Fracture of the Surgical Neck, Transverse or nearly so, 
without overlapping, with slight displacement inwards of the 
lower fragment (f/g. 2()4). 'riiis is a simi)ie case, which is best treated 
by systematic and long-continued massage. Between the sittings the 
arm will be supported by a Mayor’s sling. 

P)Ut the displacement is often very different, and necessitates reduc- 
tion and immobilization, at least for a time. 

• 

2. Oblique Fracture of the Surgical Neck, with great over- 
lapping (/w’g. 2()3). The lower fragment is drawn upwards, inwards, and 
lorwards, under or even to the inner side of the coracoid process ; it 
simulates the deformity of a dislocated shoulder, and the sharp extremity 
may even ])erforate the skin ; the arm, measured from the acromial angle 
to the external condvle, is notably shortened. 



l-',xainituiliim ol tho sliniihU-r 
atiil iirin. 
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How often lias this fracture been confused with a disVication of the 
siioulder ! An attempt is made to reduce it ; the subcoracoid projection 
becomes less prominent, the deformity less evident, it is imagined tliat 
things have been jiiit right more or less, and the arm is fixed in a sling ; 



h'ifi. J'M. I'nictiirc* ol th<’ .surjiical iicck tin* humerus, willi nuxleratc <lispliu:eincut 
lit the «liaphys(,'al fraRmcnl inwards. 


some time later, when the swelling has subsided, it is seen that the head 
of the humerus is in its prop>er place, but the anterior projection and 
the displacement still exist, and the arm is C()m})letely useless. It is then 



21}^. I’l-aclurc ut llu- surgical iictk td Ihi* huuicrus with <lisplaciincnl. 


necessary to look to oi)erative measures, wliich arc always rather diJIicult, 
to elfect functional restoration. Therefore, e.xplore very carefully botli 
the afiterior prominence and the region immediately below the clavicle, 
and if there is any doubt, put the i)atient under an amesthetic ; it is always 
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\v/)rth the trouble, lor the future functioiuil value of the shoulder to a great 
extent depends on this first examination, on the diagnosis which is made, 
and the treatment which follows. 

Careful palpation under the acromion will demonstrate that the head 
of the humerus is still in place ; and if the subcoracoid in'ominence is made 
to ))roject still more by carrying the elbow backwards, the surgeon will be 
,a])le to satisfy himself that it is not smooth and s[)lierical like the upper 
articular extremity of the humerus. 

Sometimes there is an angulai' deviation outwards at the site ol 
fracture, producing a deformity like a hockey stick 2()(|). 

The displacement must be reduced, and Hennequin’s apparatus 
applied. 

X'ertical traction is as a rule insufiicient to eflect reduction ; I)egin 
by disengaging the uj)per end of the lower fragment bv exercising traction 



.I'tti. Sr|);itiili(Ui cif lh<* upiKT liuiui’nil fpiphysis, v.illi (lisplamiu'iil. 


on the arm, abo\e the elbow, oldiquely downwards and outwards ; the 
lorce must be slowly and steadily ap]>lied with the hand or in tlie lorin ol 
elastic traction, with a band round the arm and rubber tubing, in the 
manner already described. 

Never a|)|)ly the plaster apparatus until the arm has recovered its 
natural lengtli, until the subacromial hollow and the subcoracoid prominence 
have disapi)eared, and the tip of the acromion and tlie epicondyle occupy 
tli(‘iii normal .situation in the same vertical line, and until the lingers 
l^alpating the axillary surfac(' of the arm come against no irregular bony 
jaojection and can ])enetrate to the bottom of the axillary cavity. 

Here, again, M. Heitz-Boyer’s ap})aratus (see nnfe) will be very useful. 


[]. Fractures of the Head of the Humerus (of the analomical 
neck, of the great tuberosity).— In these cases a jirecisc diagnosis cannot 
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be expected ; in fact, it is impossible from clinical signs alone. Tfee 
])oint which must, however, be established at once, is the presence or 
absence of displacement of the head of the humerus. Radiograpliy is 
indispensal)lc for determining in detail the nature of the fracture. 

The variety represented in Fi}^. 2()7 may be considered as the most 
common ; the extensive luemorrhagic effusion, the local pain ])rovoke(l 
by pressure in the long axis of the bone or by direct pressure at the., 
junction of the head and neck, are always valuable diagnostic points ; 
the impaction of tlie fractured surfaces often i)revents discovery of 



J'li:. -'j?. of (111- ntvk and ol lln* f'ltnt Inlnrusily. 


crepitus. These fractures without disjilacement should not lie immo- 
bilized ; a simjilc sling and massage, commenced at once, and very 
quickly combined with movements and local gymnastics, provide^ tlu* 
best means of saving the function of the shoulder joint. 

If, however, tlie diajihyseal fragment is markedly inclined outwards, 
it will be advisable first of all to effect reduction, under chloroform, by 
fixing the head of the humerus with one hand, and with the other liring- 
ing th(? arm into the vertical axis in order jiartly to break down the 
impaction 
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In this grou]) of Iractures there are some other varieties which require 
mention 

(a) . There is no impaction, the head and the two tuberosities are 
widely separated and freely movable ; it a comminuted fracture of 
the upper extremity of the humerus In such a case, it will be 
ijidvisable to sup])ort the arm with 
a well-ai)plied Mayor’s sling, to 
l)egin massage of the shoulder at 
once, and to defer systematic mo\'e- 
inents for a week or two. 

(b) . The head of the humerus 
alone is fractured (or fissured) 
in two or more places, or is separ- 
:ited in one piece at the anatomical 
neck. 

B(dh conditions are uncom- 
mon ; radiography alone can demon- 
strate tlie exact nature of the lesion. 

In a case of “ decapitation ” pro- 
jH'iiy so-called, the head may remain 
in more or less perfect contact with 
Ihe neck, or l)e inclined in any 
direction ; it may e\en be turned 
coni])l(dely round, with the cartil- 
age.-covered surface outwards, and 
tlit‘ ])lane of fracture inwards to- 
wards the glenoid cavity; it then forms a sort of loose body in tin? joint 
and cannot be reduced, and must be removed, as in the cases where the 
sejKirated head is dislocated into the axilla (see later). 

(( ). The tuberosities alone are fractured, particularly the great 
tuberosity. The fracture is very easily overlooked when the bony 
laoeess is not displaced. Sometimes the great tuberosity, retracted by 
the muscles inserted into it, slips U|)wards and gets caught between the 
iK'romion and the head of the humerus. Siieh a cmiditioii can bt^ reduced 
neither by manipulation nor ap|)aratus, and it very greatly interferes with 
the mobility of tlie shoulder ; it must be dealt with hy oi^eration, the 
displaced bone, being reduced and lixed (by suture, stajile. or screw : see 
later, Si'iuKi-: or l-JoxKs), if jiossible, or excised snl)])eri()steally. 

Separations of the tnben^sities are fairly common complications of 
<lislocations at the shoulder (A7g. 2 ()S). 



- J ()1 tlu' slimildc r, uiili 

ol the j,'rcat tuherDsity, 


4- Fracture and Dislocation Combined, — More serious are the 
'■:ises ill wliicli the dislocation is assr)ciated witli a h ad are of tlie surgical 
I'-eek or of the artieular extremity. In these injuries the diagnosis is 
■lifhcult, the treatment troublesome, and the prognosis always had, and 
't is necessary to mention at once the probability (if lasting impairment 
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of function. When unrecognized, they sometimes leave considerable 
deformities 299) and permanent disability. 

The dislocation has been discovered ; the easily recognizable head 
of the humerus lies below or to the inner side of the coracoid, but the arm 
is not in ti.xed abduction, it hangs pendent by the side of the body. On 
rotating the arm inwards or outwards, the head moves \'eiy little or not 
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at. once in the following manner. The i.)atient is amesthetized. Make 
traction on the arm at)o\ e the elbow, in a vertical direction parallel to the 
tmnk. The traction must be very gentle and steady ; if forcibly anti 
roughly employed, it will simjdy aggra\'ate the lesions, but when slow 
and methodical, acting througli the retinacida, the bridges of periosteum, 
and fibrous tissue which still connect the two fragments, it will gradually, 
in sfime measure at least, draw down the head, disengage it from the coracoid 
process, and appro.ximate it to the axilla. 

Then, while an assistant holds what has just lieen gained, the operator, 
hooking his lingers over the ])osterior border of the acromion, applies his 
thumbs to the rounded prominence of the head and ])res.ses it outwards. 


T 


h iii. ' liislocatitM! (d tlu; slioiiliicr itaiiplit-iiled by fractun-. (SI The Sfparat<?d lnimi*ral 

luiul wliicli (lad licrn dj.'iplao.d into the axilla. (Ti Tin- plane of fracture ixirrcsiwndiny to the 
aiiatoJiiical neck. (F> ) threat tul»ci(*rtily, also fiactun.«l. 

luii|)loyt'(l ininu'diHidy, in a recent injury and under ^^Mie.ral an- 
.Tstliesia, this method has repeatedly proved ellicacioiis ; of course, if 
reduction is obtained, the liml) will be fixed at tuice in Hennequin’s 
ajqiaratns. 

If unsnccessful, the only choice remains between two procedures: 
to applv no fixaiion iipparaius and to hc^^in niiissii^s^c and movements at once, 
so as to save as much as possible of tlio iisefuluess of the shoulder ; or to 
expose the head hv a lonii ante, nor hicision, over the interval between the 
pectoral and deltoid muscles, to disengage it and reduce it, or — and often 
better- -excise it. There is another condition in which reduction can 
practically never be achieved except lyv oj^erative measures : the fracture 
involves the anatomical neck, and the detached head is dislocated 
into the axilla. 

Case 25. — A fat woman, 57 years of age, had fallen on the left shoulder. 
The arm was quite powerless, the shoulder was flattened, the acromion 

VOL, II. • ' . ‘ 24 
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prominent, the subacromial region depressiblc ; in front, a prominence showed 
itself under the anterior wall of the axilla, and in that position, a hard, 
indefinitely-rounded mass could be felt, evidently in continuity with the shaft 
of the humerus, through which movements could be communicated to it. In 
the axilla, apparently almost under the skin, another tumour could be felt 
quite distinct from the first, and separated from the inner surface of the humerus 
by a definite interval ; it was rounded, regular, and smooth, and presented 
all the characters of the head of the humerus. 

At the operation, the decapitated U])pcr enil of the humerus was found 
projecting under the coracoid and the detached head in the axilla (/"Vg. 300). 

In such conditions, any attempt at reduction by external rnanijnilations 
is almost always useless, and even if the detached head could be pushed 
into contact with the humerus, it would not remain in position. 

Here, again, the only choice lies between two ])lans : to begin move- 
ments and massage at once, k'aving the head in the a.xilla as a sort of foreign 
body ; or if the head is causing trouble, comiiressing the axillary vessels or 
nerves, to excise it, and, as before, begin massage and movements at once 


3. Separation of the Upper Epiphysis of the Humerus (/wg. 
296). 'I'liis is a common accident in young people, 'flic separation may 
be associated with no displacement ; tlie diagnosis is then made from tlie 
fixed, localized |)ain at the level of the epipliyseal line, and the uselessness 
of the arm. 

\’erv often the lower fragment is carried iii.)wards and invi’ards towards 
the coracoid process, producing a rounded ])rominence and a (kdorinity 
of tlie shoulder which at first .sight closely simulates a dislocation. But 
dislocations of the shoulder are very uncommon in children ; further, 
a systematic examination will show that the head is still in its normal 
position under the acromion. 

These separated and displaced epijdiyses are usually very dilticult 
to reduce, and primary reduction by open methods is oftem necessary. 
When unrecognized or incompletely reduced, they give rise to very trouble- 
some formations of callus, and necessitate secondary operations, which 
we have discus.sed in a ]:)aper jmidished in 1894.1 


FRACTURES OF THE LOWER EXTREMITY OF THE HUMERUS. 

We sliall not dwell upon the isolated fractures of the epitroclea or 
epicondyle ; special attention, however, must be given to the line of 
treatment to be adopted in the much more dinicult cases of supra- 
condyloid fractures with displacement, the fractures of the internal 
or external condyles, and those comminuted fractures whert^* the 
elbow is actually splintered into many pieces : and in all of these conditions 
it is often exceedingly difficult to make an exact diagnosis. 


* “ Los cals vicicMX dc I’oxtromito suporiouro dc riiunionis tt l(Mir traitoinent ojK'raPare.” 
Revue de chir., 18^)4, p. (y^2. 
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• Here, again, the utmost care must be exercised in examining the 
swollen, distorted, and useless elbow, and in determining tlie nature of the 
lesions ; a general aiicesthetic is necessary if the. examination is to be 
satisfactory. 

Supracondyloid fracture, or dislocation backwards of the 
elbow ? Fracture of the internal condyle, of the external condyle, or 
lateral dislocation ? These are the questions which often |)resent them- 
seb'cs after a violent injury, and their solution may l)e extremely difficult. 
It may be noted that Iractures of the elbow (lower extremity of tlie humerus 
and upper ends of the bones of the forearm) are particuiarly common in 
children and in young persons under the age of twenty years. In 122 

traumatisms ol the elbow radiographed in children. Mouchet found 

105 fractures of the lower end of the humerus. () fractures of tlie olecranon. 



/'li,'. 101. Ivxaniination nl llu* rlhow. Seeking the hi-ad of llu: r:nlins. 


5 fractures of the neck of the radius, i fracture of the covonoid process, 
and 7 dislocations of the elbow backwards.' Separation of the lower 
luimeral epi|)hysis appears to l)e very uncommon. 

Before anything else, look for the landmarks (/"/g.s. .^01, ’>02. 303, 
304) : the olecranon, the epicondyle, the epitrochlea and the head ol the 
radius. Kemember that in case of dislocaticm backwards — with the 
forearm semiHex(‘.d — the oleci;anon projects markedly behind the plane 
ol the condvies, and lies above them when the forearm is extended. 

•The question of dislocation being eliminated, any one of the following 
fractures may be ])resent. 


(^/). Supracondyloid Fracture. Almost always, the line of fracture 


^ A. Morciii'T. Fraclun’s dc VcxtrcmiU infertettre de rhunu'rus avtr radio^raphies. I'hrse 
<le doct., I’aris, 1898. 
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is oblique from beliincl, downwards and forwards, and the u])))er fragnienfe 
lies in front of the lower, and if allowed to remain unreduced, ultimately 
forms a large mass of callus which interferes seriously with flexion ; the 



Fig. .^oj. Normal rclatii^nships of 
the oUcranoH ami the humeral coiidyks. 
IClLow exlendcfl. 



Fig. ;>0i. Normal relationships of 
the «»leeranon anil the humeral comlylos. 
lilbow Hexed. 


elbow projects prominently backwards, and the detorniily simulates and 
may easily be mistaken for a dislocation backwards (Fij^. J05). Fi<i. 3o() 
shows the displacement \'ery well ; it is a ra(lio|.,n*apli of the rii^dit elbow 



Fig. 304. l\xamiuatiou of the eU)ow. The olecranon ami the two humeral condyles. 


of a girl, 12 years of age, in whom, on the removal of the jilastcr case, 
on the eighteenth day after the accident, very considerable functional 
disability was found ; flexion was arrested at a right angle by a bony 
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obstruction, the character of which was re\-ealed 
^tension also was considerably limited. 


by tlie radiograjdi ; 



Supracondyloid fractun* of llu- IniniiT 


'I'lie irregular mass of callus was ex])oseil by a lateral incisif)n and 
divided ; the two fragments were restored to correct position, and the 



^()t». l-Ruttm- of till* lower extremity ot the huineru^;. 
1 >ispl;u'eiiient of the upper fraKnu'iit forwards. ^ 


In this radiograj)!!, taken 'or the twentieth day, observe tlu' blackish triangle which 
apfx'ars above the displaced ejdpl yseal tragnu-nt and is jaoluiiged it) a j^oint behind the 
nnniei us ; it is a mass of newdorned bone, i rtidnced by the stripped-up juTiosteuin. Such 
stripping up of the periosteum is iften very extensive in fr.irtures of flie lower tind of the 
nuriKTUS, particularly in children, .-nd the nev'-fonned bi.)ne .plays a very important part in 
the causation of the functional disturbances v Inch follow incomplete reduction. 
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elbow was fixed in a position of extreme flexion. The fixation apparatus 
was removed on the twelftli day, and massage and local gymnastics com-* 
menced at once ; this time a movable articulation and complete restoration 
of function were obtained. 

This antero-posterior displacement, visible at first sight, is almost 
always associated witli a lateral displacement, which is less evident and 
sometimes unrecognized. The lower fragment is not carried directly 
behind the upper one, but backwards and inwards or backwards and 
outwards, and permanent cubitus varus or valgus results if lateral reduc- 
tion is not effected. This transverse deviation is only evident when the 
forearm is extended. It must be kept in mind. 



Side virw. /•i!*. 307. 1 ‘riuil vivw. 

l-raclurc of tiu; li»wrr rxtn niily of the hiuiicrus, with disphuiiiuiit of the lowir lianiiuiU forwaids. 


Direct examination by palpation must always be conducted with 
gentleness ; very often it is rendered difli^ult by the great amount ol 
swelling wliicli is present. If ])ossible, reduction and fixation should not 
])e attem])ted until they can be effected under the guidance of two raclio- 
graphs, showing front and side, views res]jectiveiy. In rare cases the 
deviation and oveiiaj)])ing may occur in the directions O|)posite to tliose 
just mentioned, and then it is the lower fragment which is tilted forwards 
and causes the prominence in front (iw'g. 307). 

Reduction, and, still more, the maintenance of the fragments in 
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jif)situ)n after reduction, is often exceedingly difficult, and the ultimate 
result very uncertain. A general aruesthctic should always be employed. 

Before any attempt at reduction, never omit to examine the pulsations 
of the radial or ulnar artery, and tlie cutaneous sensibility and movements 
of the forearm and hand, to determine the existence or otherwise of any 
arterial or uerNOUs lesions, and if any are found, to mention the fact and 
indicate the probable consequences. 

Raise tlie limb, and gi\’e the forearm to an assistant ; stand behind 
and apply both hands to the arm, the thumbs resting against the epi])hyseal 
fragment, which they push forwards and downwards, the. lingers crossed 
over the diaphyseal fragment, which is pulled upwards and backwards : 
while at the same time the assistant pulls on the forearm, first in extension, 
then in gradually increasing 
Ilexion. This is [iractically the 
maiKX'in’re already indicated /' ^ 

(see /’/g. 2ij) for reduction of 
a dislocation of the elbow 
backwards. 

When the longitudinal con- 
tiiiuity of tlie bone lias been 
restored (reduction is fairly 
often imlicated by coarse cre|.)i- 
tus), do not forget to correct 
any transverse deformity which 
may exist ; lirm pressure exer- 
cised oxer the lateral promin- 
ence will restore* it to its 



j)roj)er |)ositH)u. A|)])ly the 
plaster case (se<‘ fniiic 
maintaining tlu* traction on 
the flexed forearm and the 


fT. 30S. Fixation of llic aim dnrini^ llir tlryin;.; 
of tlio idastiT .ipparalu!? (Jmlot). 


countertraction on the redured 

dia})hyseal fragment while doing so, and until tlu* apparatus is thoroughly 
dry. The disidacement is very liable to recur immediately the retain- 
ing liand is remox’ed to allow the |)lastei- to lie applied ; to overcome 
this diflienltv, the |)lan recommended by M, Judet will be tound very 
useful:' a loop of bandage is placed over the front of the arm at the 
level of the fracture, and the two ends are carried backwards, one of 
them through a. slit made in the plaster case, and by steady traction 
on them the fragments are field in position [b'ig, 308). The elliow is 
to be lixed this is a rule of ^general application in these injuries — at an 
aci^te angle not at a right angle. 

l.astly, the period of immobilization, tlunigh necessary when there is 
considerable o\’eiia]q)ing, will be as short as possible ; this is a cardinal 


“ I.M fractiin? siis-coiulvliVniH* do I'hiimorus chez I'enfaiit.' liullcfiti medical, 
1905, Nus. 9:^ 95. 
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principle wliich is i)articularlv ajiplicablc to fractures opening into the 
cavity of the joint. 

(b). Isolated Fractures of the Internal or External Condyles 

(i'jg. 309). — Whether it springs from the internal or external border of the 



Fig, 301).-- Fracture of the external coiulyU* ol tlu‘ humerus. 


humerus, the line of fracture is obliciue, and terminates in the groove of the 
troclilea ; it detaches a wedge-shaped fragment, the apex of wliich is 
snpero-internal or supero-extenial ; in a fracture of the external condyle, 
the fragment includes the epicondyle, the condyle, and the outer rim of the 

trochlea ; and in a fracture of 
the internal condyle, the epi- 
trochlea and the inner portion 
of tlie troclilea. 

The fragment usually slips 
ii])wards. and tills backwards 
and carries the liones of the 
forearm with it, so causing a. 
lateral deviation of the elbow 
and appearances which simulate 
a lateral dislocation or siibluxa- 
lion of the radius or ulna. 

• However, in such cases the 
deformity can be very easily 
reduced, but reproduces if.selt 
equally readily as soon as the 
restraining hand is withdrawn ; 
there is a difference in level between the two lateral ])rominences, 
the epicondyle and the epitrochlea, and the mobility of the fractured 
condyle is easily recognized and crepitus can be obtained. Keduction is 



Fig. 310 .- 


Fracture of the external coiulylc, 
with rotation. 
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effected by direct pressure on the displaced fragment and by inclination 
of the forearm to tljc opposite side, and the attitude is maintained until 
the plaster apparatus has completely set. 

It sometimes happens that the external condyle is torn completely 
away, and is rotated so that its cartilaginous surface comes to be directed 
u})wards ; reduction is then quite impossible, and the best plan is to extir- 
pate the loose fragment at once, by an external lateral incision {Fig. 310). 

We must also mention the isolated fractures of the epitrochlea and 
e])icondyle, the latter being very uncommon ; when the epitrochlea is 
drawn markedly downwards and forwards, it becomes necessary to suture 
it in ])roper position. 

(c). Supra- and Intracondyloid Fractures (Fig. 311), Multiple 
and Comminuted Fractures of the Elbow. — The wliole region is 
found enormously swollen, ])ainful and ])owerless, and to make a diagnosis 
with any degree of pre- 
cision, and also for the 
purin)se. of properly 
a})plying the plaster 
a|)paratus, general ana.‘S- 
tliesia is j)ra(;tically in- 
(lispensal)Ie. 

Make sure that the 
joint lias preserved its 
movements of flexion 
and extension, and tliat 
there is no mechanical 
i n 1 1' r feren ce \y\ t h ] iro - 
nation and supination. 

Place tlie elbow in a 
posi ti( >11 ( )f moderately 
acute flexion, the fore- 
arm se m i 1 iroiiat ec 1 , and , 
as before, irnmobili/e the 
limb in a jilaster case. 

These articular 
fractures must only be 
immobilized for the shortest possible time : early massage and move- 
ments, actively pursued, are the most valuable factors in bringing 
about functional rcco\ery ; in cases where there is little or no displace- 
ment, they may lie sufficient •in themselves. The immobilization ought 
not to be ])rolonged beyond fifteen to twenty days in adults, or twelve 
to fifteen (lays in children. 

It is in cases of this kind, and where tliere is comjdete dislocation of 
the lower extremity of the humerus 312), that open reduction and 
wiring or pegging of the fragments is most serviceable, when the surrounding 
Conditions are such as to justify one in taking the respemsibility. (See 
later, Open Reduction and Ke-union of Fr-Actured Bones.) 



Fti;. -{1 1.— F'raclim-s ol the lower cxin'iiiily «>f the huimTus 
(I)ia«rain after Kocher). <AB) Fracture of the external cmiilyle 
(AC) I'raeture of the internal aindyle. (DE) Sujiracoiuiyloh 
fraeture. (FG) Frae.ture of the epitrochlea. (ABC) Y-shaiKi 
fracture. 
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Immobilization of the Elbow in a Plaster Apf)aratus. — The 

method of procedure is as follows, and the general principles apply equally 

to the construction of all plaster apparatus. 

' One requires plaster -of -Paris ^ line, dry 

' 1 and well sifted ; muslin, for which, if neces- 

sary, ticking or other loose-meshed material 
\ may be substituted ; water, and handagt^s. 

' ; \ Begin by cutting out the splint. It must 

\ reach up to the deltoid insertion and down 

■ ’ \ to the lower third of the forearm [Pig. 313) ; 

i j\ i\ A it ought to envelop two-thirds of the cir- 

' ' . • I \ cumference of the limb. As the material 

'■ / ' . ‘ shrinks about onc-third after being impreg* 
) nated with the fluid })laster, due allowance 

; ; \ J must be made for the shrinkage, and the 

' .1 breadtli of the upper and lower parts ui the 

^ ])iece made equal to the circumferences of 

/ ,'■' the arm and forearm resj)ectively. 

\ / Sixteen layers of muslin are required in 

/ . ; the splint; two oblique cuts are made, one 

( on either side at the level of the elbow-joint, 

i'i ( to allow of subsequent imbrication, and then 

! I ; ( all the layers are rapidly basted together with 

j|. j a coarse thread. 

Prepare the plaster (fig. 314). Pour tlu^ 
comiyio^n^^^ dry plaster into a basin half tilled with te])id 

water, distributing it with the lingers until it 
begins to emerge in little islets above the surface ; tlien only, introduce 
the hand to stir up the mixture. 



/•’(C* 313. — Plaster splint f(»r the ellxjw. Preliminary ineasurenient. 


Or. again, an equal number of glassfuls of dry plaster and water may 
be poured into the basin. Whichever method is adopted, the mixture 




iis I’lasttT splint lor llio t'lbow. The shaped niatL-rial has been impri‘t»nated 
with plastc'r aiul llu- excess is being removed. 
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ought to be of a uniform creamy consistency. Then soalc the prepared 
muslin in the liquid plaster and work it up well : when it is thoroughly 
impregnated, let an assistant take it by two of the corners and lift it up 
slowly, while the surgeon, with his own hands af)j)lied flat to the two 
surfaces, compresses it and removes the excess of plaster 315). If the 
liquid plaster lias been jiroperly prepared, and if the material has been 
sufliciently impregnated, it will be unnecessary to dust the surfadcs over 
with dry plaster, as is often done. 

Apply the splint. Do not jilace it directly next the skin, or at least 
take thej precaution of shaving and coating the surface with vaseline. 



/•’i". - PliisttT spUiil for the elbow. .Applying' tlu* splint. 


The t)cst y)lan is to envelop the limb first with a layer of some tliin soft 
material, such as lint. 

See that reduction is maintained and the^ elbow kept flexed ; syiread 
out the splint over the posterior surface of the limb, liave the two upper 
angles held and keyit tight by an assistant, while the margins are folded 
around tlie limb and the edges of the lateral cuts imliricated to tit the bend 
of the elbow (Ffg. 31b). It only remains to a])])ly the roller bancllages 
carefully from below ii])wards, without jerking, without any sudden pressure 
which might cause the fragments to slip out of place, and then to let the 
j)laster dry. 

It* is matter of ca[)ital importance that the extension and counter- 
extension should be maintained until the a{)paratus is thoroughly set, 
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uatil it has acquired sufficient solidity to enable it to take up its function 
of fixing and supjxirting the limb (Fig. 317). 

The Nervous Complications which may be associated with or 
follow these fractures of the lower humeral e^xlremity— particularly in 
childreij -must not be forgotten. Most often it is the ulnar nerve which 
lis implicated, less commonly the median or rnusculospiral. They are seen 
particularly after a supracondyloid fracture or fracture of the external 
condyle ; they may be early, contemjxiraneous with the injury, and it is 
therefore always advisable to in\-esligate the sensibility and motor power 



Fifi, .^17. — risistcT splint lor the dhinv. Maintaining: the rcduetiini until the plaster has 
thoroU]L;hly set. (Note the elbaw flexed to an acute alible.) 


in tlie areas of (listribiition of the tliree peri-lnimeral nerves, in the manner 
already recommended for the ^nuisculospiraJ in cases of fracture of the 
shaft^ of the humerus or secondary, appearing some days or even some 
weeks after tlie traumatism — or laie. These late palsies — of the musculo- 
spiral in particular — may not become evident until after the lapse of several 
years, eighteen or even twenty-two years after a fracture of the external 
condyle of the humerus. i 

* A. Broca rt A. Moitciiet, “ ('funplicatiniis nervtnises dcs fractures dc rexlrciiiite 
infericiire de rhurncrus.” Revue dc chir., lo juin, iSip). 
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They seem then to be associated witli the secondary deviations of the 
elbow, cubitus valgus, cubitus varus, which follow infantile fractures and 
irregular development of the epiphyseal cartilages ; after a fracture of the 
external condyle, premature ossification of the outer part of the cartilage 
fairly often occurs, with angular deviation of the forearm to the same side, 
the olecranon is approximated to the epitrochlea, and the ulnar nerx'e is 
compressed. ^ « 

Due consideration must be given to the ]>ossible development of these 
later complications, when expressing the prognosis in cases of fracture of 
the lower end of the humerus, es|?ecially in children. 


iv.-Fractures of the Olecranon. 


W'e no longer seek to bring the fragments together by this or the other, 
more or less complicated, fixed apparatus, nor is it necessary to discuss 
the relati\e ad\antages of fixation in extension or flexion : do not fix 

the limb at all. 

! .\t the most, if there is some swelling, envelop (he flexed elbow with 

a thin layer of wool and a bandage, or simply with a flannel or crejie bandage. 



hill. - SuUiiv ot the filccraiion. ist slip : Tlu' intrcMluctum 
of llu' wins. (F F), The Iwri loiigiliulinal wins. (T)Tlu- U-iuloii of 
tht.Hricrps (S) I'racluml surface. (O) The postrrior asiu-ct 
of the humeral Iroehleu. (A) Hone <lrill. (I) Clnar fraRineiit, 
(p) Pcriostcuin, 


and kee]) the fontarm 
in a sling for the first 
week. Massage will b(* 
emiiloyed from the lie- 
ginning, re|)ented daily 
and combined with 
movement exercises, at 
first passive;, then active. 
ICxcellent results can lie 
obtained in this way, 
esiiecially in the eases 
where the separation is 
not great and when the 
filiroiis tissues around 
the olecranon luive in 
])art remained imtorn. 

However, if the tri- 
eipital fragment is re- 
tracted very far, and 
is very mobile, if then^ 
is considerable efl vision 
of blood, and, on the 
other hand, if the frac- 
ture is compound, and 


’See. Savariat’D, “Los complications nervoiises dos fractiiros do Toxtromito inforieiire 
do rinimenis chez Ics onfaiits.” Arch. f^cn. de nicd.y 13 janvier, i()03, No. 2, p. h.S- 
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t4ie surgeon feels- giving clue regard to the conditions tiuit he can 
conscientiously attempt suture, it will give excellent results, with the 
express reservation, however, that movement is begun very early. 

How is tliis o])eration to l)e done ? 

Suture of the Olecranon. In the case of a simple fracture, llic 
• fragments will be exposed by rutting and turning up a U'ShaiuHl llaj), or 
more simply by a transverse incision, which will give sufficient access wlieii 
the edges are well retracted. It will be well always to ])lace tlie incision 
a little alMn'e or l)elow the line of fracture, to a\'oid any subsequent adhesion 



Fiii. Suture of the olecr;Anon. 2 ml step. Wires Keiiiiioii ot the ole- 

twisled and the ends turned down ; periosteal suture. (F)The eranon by al transverse suture. (Ti 
periosteal eon tiuuous suture. (Tl Temloii rd tiieeps. (O O ) Tendon of the lriee])S. (F) Upper 
The two fiaelurnl surfacL-s hroUKht together, (SJ One of the iraKment. split vertieally. isn.ower 
wires twisted and turnc<l down. (P) I’eriosteiini <if ulna. fraj^inent, also si)lit. 

l)etwccn the two. In the case t)f a compound tracture, the existing wound 
will be utilized, enlarging it transversely if nece.ssary. 

In these cases the he'emorrhagic effusion is almost entirely extra- 
articular. (‘arcfully cleanse the whole area ; excise, if need be. the ragged 
fragments of the synovial hiu>>a, se|)arate the edges ol the tracture, and 
cleanse in its turn the underlying articular cul-de-sac. 

'Tliat is the first step. Tlic restoration of the continuity of the 
fractured ]wocess constitutes tlie second. One or other of the following 
methods may be em[)Ioyed, according to the type of fracture. 

I. Reunion by two Vertical Sutures.— W’ith a bone drill— a, simple 
gimlet will do — bore two pairs of holes, exactly fiicing each other, in the 
fragments ; bore the holes obliquely, making the drill emerge on the 
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fractured surfaces superficial to and without penetrating the articular 
cartilage (Fig. 318). The two sutures of silver or aluminium-bronze wire 
are then passed ; the forearm is extended, and the hands of an assistant, 
grasping the arm, push down the tricipital fragment and hold it accurately 
adjusted to tlie distal fragment, while the surgeon twists, in succession, the 
two pairs of ends. The wires are then cut short about an eighth ol ^in inch 
from the bone, and pressed down flat against its surface, to be covered in» 
witli the periosteum. 

The operation is terminated by uniting the edges of the fibro-periosteal 
tissues by means of a continuous suture of line catgut, as sliown in figure 
319 ; and the skin is sutured without drainage. 

2. Reunion by a Single Transverse Suture. — The two fragments 
are drilled from side to side, from without inwards : a single wire is jiassed 

through both, so that the ends are 
to the outer and the looj) to th(‘ 
inner side (Fig. 320) ; the two ends 
are then twisted together, cut short, 
and turned down as l)efore. A 
continuous, filno-periostcal suture 
covers in tlie line of fractuie 
posteriorly. * 

This nietfiod, which we ha\e 
ourselves frecpiently em])l()yed. is 
also excellent ; it is very useful, 
particularly in the cases where the 
upper fragment, sometim(‘s both 
fragments, is divided 1)V a second 
vertical or oblicpie lissure, aiVn- ^he 
various pieces are so sirlill that 
there might be some dilliculty 
in uniting them satisfactorily by 
vertically placed sutures: the trans- 
verse wire binds the whole lirinly 
together. 

3. Reunion by a Single 
Transverse Suture, traversing 
the Tricipital Tendon. This 
hafiiceyclagc'' is a modilication of 
the last method, and is indicated in the cases where the upper fragment 
is very small, a mere sydinter of bone appended to the tendon of the 
tricey)s, and in which the lesion is more nearly akin to a tendinous 
rupture than to a fracture. 

In place of trying to pass the wire througli the bony fragment, which 
would simply split under the drill and would subsequently afford no secure 
hold, it is passed through the thickness of the tendon close to its insertion ; 
below, the other end traverses the olecranon at about a third of an inch 



/’iC. T,2i. — Rciiiiioii by a transverse suture, 
|>assetl through tlu: tcinloii of the trieejKt. " Ccr- 
clasie" of the ()leeranon. (A) Wire traversing the 
tendon close to its sui)erricial surface. (B) The 
ui>j)er fraisjnient of the olecranon. (Cl The lower 
fraj:tnent. (D) The wire passed through the lower 

frniMoeril 
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from the line of fracture {FtiJi. J2i). On tiglilening and twisting the wire, 
tfie two fragments are brought into good ap|)osition : fibro-periostca] 
suture ; skin suture as before. (See later, for the methods of dealing with 
ruptured tendons.) 

After suture of the olecranon, no plaster a])paratus should as a rule 
be employed ; the elbow will simply l>e enveloped with an ordinary dressing 
and su^^ported in a sling, and on the fourth day movements of tlexicni and 
^extension will be commenced. 


V.— Fractures of the Bones of the Forearm. 

It is necessary to distinguish : i. The fynclurcs ( j both b(.,nes, the 
fractures of the forearm properly so-called ; j. 'The isohiled fnic/iires cf 
the ulna ; 3. The isolated fractures ( j the radius. 

'file fractures of both bones and those of the lower (‘xtremitv of the 
radius arc by far the most frecpient. 



,^..’2. I 'met u IV Ilf the 
*<>rrjiri«. angular «K-via 

timi (if the fraKiiu'iits ; vny litth; 
«lis|»lacc-im-iit. 



I'ir. I'railun- nf tlu- 

tfiivaiin. .\m(ular di-^platv 
iiu iit (if the fratiiin’iits. 



/•/\'. - I'raitinv of 

Ihr fonaim. Tlir upiM r jiair 
nf fratilm Ills an- (lis|i!at'i d lo 
hilwit n tlu* litwtv iKiir. 


I. Fractures of Both Bones. — In the very young, the Iracture is 
often incomplete,^ the' bone being simply lient Irom before backwards, 
like a green stick, and the fragments not separated. A more ov less 
VOL. II. . . 
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well-marked curvature alone indicates the fracture. The deformity is 
corrected by bending in tlie opposite direction, and then the forearm is 
envel()])ed in a layer of wool and a bandage over which anterior and 
posterior splints are applied ; tlie splints are only allowed to remain for 
a few days, and massage is begun at once. 

In a complete fracture of both bones with overlapping, reduction and, 
still more, retention in good position, are far from l)eing easy ; tot) often 
the fragments are not restored to suHiciently close contact, their extremities ' 



- l-'nionm* of both l)om*s Iht- birciirtn. 

When tlu' lumd supinatnl tlu* frai^nHiil'; lio in liotnl pi.sit’oii. 


remain embedded in the surrounding masses of muscle tissue, and a Uihc 
joint results ; or again, deviating towards the inlerosseons space, tliey 
l)ecome fused together, and the resulting common radio-ulnar callus 
interleres witli the nun'emeiits of pronation and suiniialion, and renders 
the forearm more or less useless. The dis])laceinent may assume very 
different forms ; 322, 323, 324 re])resent tlnee fairly coininon types. 



1‘racliiri- of both bonos ol llio fominii. 

TIk- bast <l(.yr«'t' r»f pioiiation ot tlu* hand t'au««.s tlisplacfiiKMit ol tlu- fraj'int-nts. 


To correct the displacement, llexMlie forearm to a right angle, 
and have good cfiimter-extension a])|)lied above tlie elbow ; take hold of 
the wrist, and first place tlie hand in comi)lete supination, tlien e.xercise 
longitudinal traction in the axis of the limb, wliicli restores the bones to 
their normal n^latioiisliijis. If necessary, the adjustment of the fragments 
may be C()m])leted by placing the lingers over the interosseous s|)ace, at 
tlie upper jiart of the anterior surface of the forearm, and following it from 
above downwards. 
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> It is in this position ol supination that the fixation apparatus must be 
applied ; Figs. 325 and 326 show very well how the slightest degree of 
pronation tends to disi)lace the fragments. The forearm and t lie elbow 
will be immobilized in a iilaster splint, extending from the metacarpal 
region to the lower third of the arm ; the inclusion of the wrist and elbow 
is indispensable, if tilting of the fragments towards the interosseous space 
is to be avoided. Under the splint, in front and behind, along the position 
of the interosseous sjiace, it will be well to ])lace a layer of gauze or lint 
folded into a graduated com|)ress. Lastly, the extension and counter- 
extension will bo carefully maintained (Fig. 327), following the iwactice 
already indicated, until the idaster has jjroperly set. It is always desirable 
to control the reduction within the plaster i)y radiogi-a|)hy ; the result 



^■' 7 - nf tiu- wliiU- tlu- pUisU r diyiujj;. 


will i)itcn 1)0 siirprisiiii^ : bul if tho honos an* lound to l)o out of place, it 
is always |)()ssil)le to remove* the apparatus ami complete the reduction. 
Heie, again, the ()eriod of inunohili/.ation must he reduced to a maximum 
of two to threes weeks ; massage and local gymnastics will complete the 
treatment and will prevent,, better than any aj^paratiis, radio-ulnar 
ankylosis and limitation of the rotary movements of tlie forearm. 

•Fracture of both bones occurs at varying levels ; wh(*n low down it 
simulates, at hrst sight, a fracture of the lower end of the radius (F/g. 328) ; 
it ought to be reduced and lixeil in the* same way as the latter. Lastly, 
it may be that the two bones are not broken at the same level, or again, 
that the fragments of one of the bones (the ulna) remain in contav't, and 
that those of the other bone alom; are dis])laced ; in such cases the comlitions 
ure much more favourable for p.erfect restoration of (unction. 
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2. Isolated Fractures of the Ulna. — It would be more correct ty 
say, fractures of the shaft and of the lower extremity of the ulna, those of 
the upper extremity (olecranon, coronoid process) having already been 
considered. 

The fractures of the shaft are usually produced by direct \'iolence, and 
do not overlap ; sometimes the lower fragment is moderately displaced 
forwards and outwards. Massage alone is usually sufficient. * 



/‘K’, TiS. I'ljiC’tiiif of b<*tli lioncs in Ihc lower part t)f the arni. 


Lower down, attention must be directed to the fracture of the. stvloid 
j)rocess —very seldom occurring as an isolated lesion but which often 
complicates tlie iractures of the lower end ol the radius, ami ought always 
to be looked for in cases of injury to the wrist, lleiv, again, massage 
constitutes tlie sole necessary treatment. 



Lastly, one must not overlook the fractures of the iijiper third of the 
ulna associated with dislocation of the head of tlie radius forward. A 
fracture at this level may, however, occur as an isolated lesion without 
displacement 329) ; the treatment is then exceedingly sim])le, massage 
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♦being all that is necessary. In a case combined with forward dislocation 
of the head of the radius, i the deformity is quite typical {P'if'. 330) ; the 
nlnar dis])lacement must be corrected, and the dislocated head of the 
radius reduced, and the limb then immobilized lor a short time in a position 
of flexion. 



y/A'. ,U'». J'r.'icliiiv ol llu* thin] dJ lln- uliui. willi iorwanl- ot tin* luad (^f the mdiiis. 


Isolated Fractures of the Radius. Keep the fractures of 

the head of the radius in mind, particularly the lissured fractures of 
the cui)-shaped u])i)cr surface; they are uncommon, and usually associated 
with other lesions (fl' the ell>o\v ; their existence may be suspected when 
a dermite, lixod pain is j)roduced by })ressure, on the lu‘ad of the radius, 
but thev can only be recogni/ed hy radiography. In children, fractures 



/•■/i,'. Isolated fracturr of the shaft of thr railiiis. 

• 

of the neck of the bone arc fairly common ; almost always there is 
some disi)lacement ; the diapliyseal fragment is carried u])wards or 
forwards, and the head of the radius is tilted backwards. I he forearm is 
in a position of semipronation ; the movements of flexion and extension at 
the elbow arc practically normal ; pronation and, still more, .supination, 


’ The head of the radius may be dislocated forwards and outwards, or, exceptionally, 
backwards. 
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are painful and limited. On palpation, the forward projection of the, 
lower fragment can be felt ; the fixed pain at the radial neck and the pain 
on supination are, in all cases, the best signs (Broca), but here again 
radiographic verification is always advisable. Massage and movements 
are commenced forthwith and continued methodically ; when there is 
very pronounced displacement, resection of the head of the radius may 
ultimately become necessary. * 

With regard to the isolated fractures of the shaft of the radius, 
tliey are usually situated in the middle part ; they are sometimes impacted 
and indicated externally by an angular deformity [Fii*. 331) ; sometimes, 
though the ends are in contact, the fragments are rotated in op|)()site 
directions : in any case, however, the deformity is only moderate, and 
here again massage is alone indicated. 

Here let us draw attention to the enormous masses of callus to whicli 
certain subperiosteal fractures in young persons, without deformity and 



Vi-- I'riKlun* of iht; Inwt r cn*! of llii; radius. 


unrecognized, sometimes give origin. A medical man was called to see 
a little girl, who for several weeks had liad a small, ])ainless, ovoid tumour 
at the middle of the left radius, and which was slowly increasing in size ; 
the little ])atient was rather ))ale and thin ; the tumour was of bonv 
hardness. W as it a sarcoma ? On close enqiiii'y, however, a history of a 
fall on tlie forearm was obtained. A month and a half later the swelling 
had entirely disapi)eared. 

Fractures of the Lower Extremity of the Radius. — It is 

unnecessary to dwell on the signs of the typical fracture (Colics’ fracture) : 
siher-fork deformity of the back of the hand and wrist (/wg. 332) ; u})ward 
displacement of the styloid ])rocess of the radius [Fv^. 333) ; fixed i)ain on 
j)ressure*at about half an inch above the line of the joint (Fi^. 334) ; the 
hand is displaced outwards, the styloid process of the ulna prominent, 
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tl;e wrist roundetl ; radiof'raphy sliows the cause of the dofonnity ; the 
epipliyseal fragment is disi)laced backwards and fixed in the al)iiormal 
position liy the impaction of the upj»r fragment (Fi^. } 55). 



I'ii;. I'raclmt’ til tlu- Inwii ol tlic nidin'i ; <l< tt nniiiiiis the ixi.-itiini of tin* liiu-. 

In addition to this \vc‘ll-(k*rnu'd typo, it is lUHossary to considiM' rertain 
other varieties, somewhat less lietjueut, hnl which also recjiiire to he known. 


\ 



13.J. I'nii liirc ol llif lowvT tiitl ol llu- railiiis ; i xaiiiitialiou ol tht- lioiu- lT<im In low iipwauis. 


The deformity may be very sliulU or absent alloj;ether ; this is no’t very 
uncommon in women and in old men. Tlie fragments do not become 
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impacted in old men, the epiphysis simply si)lits ; as a rule, there is neither 
fixed deformity nor definitely localized pain, hut there is crepitation and 
abnormal mobility. Deformity is also very often al)sent in the fractures 
which happen to motorists (chauffeur’s fractures). 

The opposite deformity to the “silver fork” is sometimes seen; in 
other words, the lower fragment is displaced and rotated forwards.^ 

Separation of the Epiphysis is common amongst boys between the , 
ages ol 10 and 15 years ; it is rarely seen in girls ; it may occur as late as 
the 25th year. 

the lower radial epiphwsis joins with the shaft at from 20 to 22 years 
in the female, from 20 to 25 years in the male. M. Kechis has even observed 
an ei)iphyseal sei)aration. demonstrated by radiograi)hy, in a young woman 



“ Ftiu ltm* of the luwrr cml i»f the r.ulius. 


nearly 2h years old.i 'fhe deformity is much the same as in the fracture, 
but the uj^per fragment causes a larger and more delinite prominence in 
front, lateral mobility and coarse crepitus are easily obtained ; the line 
of .separation is situated lower than in the case of the fracture, at about 
a quarter to a third of an inch from the line of the joint. The exact diagnosis 
can only be settled by radiogra])!]}’. Lastly, the radial ei)ipliysis may be 
the seat of atypical fractures, comminuted fractures, T-sha])cd fractures 
running into the wrist joint, fractures of the styloid j)rocess or ot the 
posterior margin of the articular surface. 

One must not omit to look for possil)le complicating lesions, fractures 
of the stylf)id process of the ulna, carjial fractures, etc. 

' Keclt. s, “ Dcs fractures de rextremito inferieurc chi radius.” Gazette mcdicale de Paris, 
5 d6ceinbre, 1006. 
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, \\liat is to he done? If there is no deformity, begin massage 
at once, nothing more ; il, lio\ve\'ei\ the tracture is very mobile and the 
wrist miicli swollen, a short period of immobilization inigiit be useful. 
When there is a “ silver fork ' deformity, it must be reduced. 



Krchu'tiuii ot a Iractiirc ol tlu* !•• 


riie lediR’lion must not In* a us(‘less [uetence, as is too often the ease ; 
it must be elTeeted methodically and completely, 'fhe deformity cannot 
l)e dissipated by massage nor diminished In’ lapse of time, and if the 
necessary preliminary treatment is neglected, the j)atient will be l(‘ft not 
only with a \'ery ngly })roni- 
ineiice. but often with very 
considerable diminution of 
the fuiiclional usefulness of 
the hand. 

To effect reduction, an 
assistant grasj)s tlie lower 
third of the forearm and 
holds the limb liori/ontally, 
presenting the back of the 
hand and the wrist to ihe 
o})erator, who, standing in 
front, places his hands as* 
shown in F/g. 33b, the lingers 

below, the thumbs above on / 337. Hcnnoquin’.'^ i)la.atT JiiM>aratiis toi liaelun* 

the dorsal prominence, and of tiu* ra.iins. tik: spiim cm out.' 



^ Tlu* suliiit. composed of twelve to hfteeii’ilayers of coarse muslin, forms an irresnlar 
quadrilalerai fiKure, its lentil] (A A) Ueimr tM|iial t<' the distance from the fold of the elbow 
to the palmar fold which correspv.nds to the inetac.arp<»-phalani;eal artieulaUons ; the breadth 
of the upper part is the circumfereiict* cjf the ui)|)i*r imrtioii v)J the forearm (B B; : tin* breadth 
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exercises energetic pressure on the projecting bone, at the same tiniQ 
Hexing the hand firmly and inclining it to the ulnar side. 

This disimpaction requires a considerable amount of force, and 
naturally cannot l)e effected without a good deal of pain, but it can be 
done very (piickly, if the triple manceuvre of direct pressure, flexion, and 
inclination to the ulnar side is properly executed, and if care is taken to 
place the thumbs and fingers correctly before the movement is begun. ^ 



In cases with ctuisiderable deformity, aiueslhesia is advisable. 

Alter the displacement has been corrected, no s])liiits need as a nilt* 
be aj)plie(.l, and massage will be begun at once ; howeN’or, wlien the delormity 
is very marked, and consideral)le force has Ix'cn rec|uire(l in effecting 
reduction, it will l:)e well to fix the linil) for a week in a j)laster case. |)repared 
and fitted as shown in Fiifs. 337 and and here again, massage will 
complete the rest(»ration of function. 


VI. Fractures of the Bones of the Hand. 

We have already discussed (p. jo2) the dislocations and fractures 
of the carpus. The isolated fractures most frequently affect thescai)hoid ; 
but any ol the car|.)al bones may be fractured, particularly the cimeilorni, 
the semilunar, the os magnum, and the unciform. They are rare accidents, 
and the diagnosis is usually dinicult, and can only be made delinitely by 
radiogra[)hy. 

W ith fractures of the metacarpus, if there is any notable deformity 
or displacement, it must be reduced bv traction on the corresponding 
linger, C(mibined with direct j)ressure, and the [land be fixed on a flat or 
moulded splint for eight or ten days ; massage will do the rest. 


of lower part tin* eircuinfi-renre tli<* v rist phis i| inches (C C). ;\t the middle o{ the 

lower part nf tht* splint, ahoiit an inch fn n the digital border, an <»val opening, measuring 
i| inches h>i giludinally, i j inches transversdy. and intended for the passage of the thumb, 
will be madr. When it is ai)plied the splint unsheathes the forearm as in figure (Mknnk- 

qvin, “ C 01 siderations siir le mecanisine, 1 svmptbmes et h? traitiMiient des tractiires d(t 
rextremitu iferienre dn radius."’ Nevue de chi'r., 18(^4, pp. 5^7. 

^ \atijr. ly, when tJie deforniitv is in tin* oppfisite direction, lower fragment forwards, 
tin? r(?diictory Miameiivres will he, reversed. 
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^ The fracture of the base of the first metacarpal (Hennett’s 
fracture) must be mentioned ; the lower margin of the articular surface, 
which extends like a process l)el()w the Irape/ium, is detached, and the rest 
of the l)ase of the metacarpal is partially dislocated upwards and backwards. 
At first si^dit it simulates a dislocation. Reduction is as a rule easily 
effected by simple pressure from above downwards, conilhned with traction 
on the fhumb in extreme extension, but the displacement recurs, and the 
best plan is to fix the hand in a plaster splint for a fortnii;dit and then to 
employ massage. 

Fractures of the fingers are best treated by simple massage and 
movements, ^\’hen situated close to the posterior extremities of the 
phalanges they may be taken for dislocations ; if tlie displacement is \'ery 
marked, and there is difficulty in retaining the fragments in y)osition, it is 
sometimes advisable to fix the finger. Hexed over a vnW of liandage, for a 
limited time. The roll of bandage is filaced transversely under the flexed 
huger ; a bioad strip of diachylon |)laster. notch(‘d ojipositc^ the joints, 
is aj)j)lied longitudinally to the back of the finger ; at the nail the jdaster 
is divided and the two ends are carried back laterally to cross over the 
melacarj)al (('lamann). 


vii. -Fractures of the Pelvis. 



hili. to did! by lalmil cfninir(.ssi<tii in a frai'tnrr (»f Ihi- jidvis. 


We shall describe briefly : (i) T/ic partial jradurcs : (2) The extensive 
trarturcs, usually complicated l)y other osseous and grave \ isceral lesions ; 
ij) The typical fraefnre, the doitble vertical fracture. 


I. The Partial Fractures may im|)licate the iliac crest, of which a 
segment of varialde size may be detached — the sjiines, tlie tuberosity of the 
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ischium, etc. They are to be recognized by the fixed local pain, discoverfd 
on systematic examination of the osseous jielvic girdle ; sometimes, 
especially when the crest is affected, by abnormal mobility. Rest in bed 
constitutes the only necessary treatment. 

The Extensive Fractures are seen after severe traumatisms, 
crushing injuries, etc., and \'ery often they are associated with iVactures^ 
of the lower extremities, of the vertebral column, with grave contusions 
of the abdomen, rupture of the bladder, etc. ; it is particularly tliese 
visceral lesions ami shock which demand immediate treatment. 

The Double Vertical Fracture, whate\'(*r may be the inechanisin 
of its production (transxerse or antero>posterior conijMession), consists oi 
an anhriny verticdl jnicluiw involving the horizonlal ramus of the pubis and 
the ascending ramus ol the ischium, and a [wstcyioy vcyticul fynctuyc, in the 
immediate vicinity of the sacro-iliac joint, detaching the wing of the sacrum 
or the posterior jiart of tlie ilium. 



t'i'i, uo. Kxaiuinatuin ol Uu* Udiio-pubic rami in a ujsr of fraclnre t)f the pdvis, 


An exainiiiiition must always be made on l)()tli sides, front and back ; 
transverse compression of the pelvis xw) "itb the two hands applied 
broadly to the iliac crests, will, when a fracture is present, produce an acute 
pain, which is a very valuable sign ; the gcnito-crnral fold (Ffg. 340) is next 
carefu'ily explored, by following the Ixmy margin of the obturator foramen 
with the finger ; behind, the postero-superior iliac spine, the sacro-iliac 
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s\;iicIi()n(lrosis, and all tlie surrounding area, are explored in tlie same 
manner. A rectal examination is also advisable. 

In moving a patient, witli a fractured peh is, all tlie j)recauti()ns wiiicli 
we liave already detailed in speaking of tractures of the spine are again 
necessary. (See Fkac:tuui<s ok the X'ertebkal ('olemn, vol. i., p. 276.) 
Immobdization of the patient on the back, by means of Bonnet’s spinal 
.trough, or some similar apjiaratus, constitutes jaactically tlie whole of the 
treatment in so Jar as the Iracture itselt is concerned ; in some cases, 
where the detached jiortion ol the jielvis is displaced and drawn upwards, 
continuous extension ajiplied to the thighs may be indicated. 

Lastly, the intra-jielvic lesions, (‘specially those of the deep urethra, 
which are not uncommon, are a source of great dirticulties in treatment, 
and constitute very serious elements in the prognosis. I hey must always 
l)e kej)t in mind, and hioked tor at once alter eviM'y peK ic injury ; if found, 
the. treatment will be conducted on the lines already laid down. (See 
Ikacmaitc Ri;rrrKi:s ok riir: Dkki* 1‘kkiiika with h^RACTURE ok the 
Lkta-is.) 


VIII. Fractures of the Thigh. 

•Let ns |)resnme that we have to do with a Iracture about the middle 
ol the thigh with the common antero-external displacenuuit (F/g. ; 

the thigh is sliort(Mied and everted, and tli(‘ whol(‘ of the lower segment ol 
th(* limb, the leg, and the foot, rest on their outer surface. The diagnosis 
is e\ident, and any elaborate exploratory maiueinTes are liotli useless and 
liarmlul. 

Move the fractured limb as little as possible ; that ought to be 
the invariable rule, not only to s|)are the ])atient pain, but also for the 
purpose ol a\diding periosteal separations, muscular lacerations, and 
increast* in the amount of l)lood effused between and around the fragments, 
which may, in c(‘rtain conditions, seriously aggravate the initial lesions. 
For th(‘ same reasons, the trans])ort of the patient demands the greatest 
care. (See later, h'RACJURKS ok hie 

Have the pati(‘nt laid on a hard mattress, without l)olster or pillows. 
One assistant |)laces hims(‘lf o])posite the jichis, and by ai)plying one of his 
hands on the inner side of the thigh, to the jnibis and jvririea] region, and 
the other externally over thi* iliac spine, insures counter-extension ; another 
assistant grasps the foot and th(‘ hnver third of the leg, and pulls longitudi- 
nally in the axis of the limb. ’ 

.The surgeon stands to the outer side, and encircling the front of the 
thigh with both liands, by pressure with the thumbs endeavours to adjust 
the fragments, as they are gradually drawn down towards their natural 
])(.)sition. 

If the outward angulation of the thigh is very great, the traction 
should be apjdied in moderate abduction, and should be prolonged, to allow 
the muscles time to become exhausted, and to yield. In general, reduction 
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offers no serious difficulties ; jind, further, it can alwajs be effected uncjer 
continuous extension. It is always essential, however, to reduce the 
fracture l)efore applyinjL^ the ap[)aratus, and to ascertain its complete 
reducihility by restoring the thigh to its normal length and shape. 

The twt) following points will indicate that satisfactory reduction has 
been obtained ; the axis of the thigh has recovered its normal 
direction, and the injured limb is of the same length as iti fellow, 

(the pelvis l)eing straight and 
the anterior superior iliac 
spines in the same horizontal 
line) : and when the (wo liml)s 
are placed side l)y side, the 
upper borders of the two 
patellas lie in the same 
transverse line, the tips ol 
(he two internal malleoli ex- 
actly correspond, and tlu* 
soles of the feet lie in the 
same })laiie. 

Some special maiKeiivu's 
may be recjuired to elTect !i‘- 
duclion when the fragm\‘nts 
are v(‘ry oblicpie and shaij)- 
point(‘d, and have jumetrated 
into the surrounding nms('ular 
layers ; th(‘ fragments an* 
then lixi'd by the mu>ciilar 
bands wliic'h enxeloj) and aie 
interj)ose(l between them. In 
addition to (lie traction on 
the thigh in moderate abduc- 
ti(ni, it is then necessary to 
employ \arious rotary nio\(‘- 
nK'iits, lateral Ihexion, or ('ir- 
cumduction, for the j)urpose 



I'l.H’lun- ^•t lh«' Owrlaj linin'. 


of disengaging the two (mkIs 
and bringing tlieni into cor- 
rect apposition. Of coursi*, 

in such cases, geiu'ral ainesthesia is of tin; \V*ry greatest h(‘l|). 


With regard to treatment after reduction, sui’gical o|)inion is s(dtled. 
and it is (juite unnecessary to describe all the old lorrns ol apj)aratus \\hich. 
have from time to time been employed. Kven immobilization in ])last(‘r 
loses llu‘ greater ])art of its adx'antages, and in those enormous plaster 
gutters, V'eritable stoneworks, which eiu'clop the whole limb, and (Micase the 
|)elvis, the fragments again become displac(;d, and tluiugh th(‘r(‘ may be 
no acfual overlapping, the |)rimary external angular ch‘viation at least 
will recur. Apart altogether from the flifficulties associati'd with their 
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ap])lication, aiul the disconilort which they cause, llicse great plaster 
c&scs are decc])tive, and gi\'c merely the appearance of well-maintained 
.reduction. 

It is continuous extension which must he emj)loyed, by means of 
Tillaux’s and Bardenheuer’s or Hennequin’s methods. 

TI41aux*8 and Bardenheuer’s Apparatus. Cut a strip of adhesive 
' j)laster, 2\ inches wide, and sulliciently long to l)e ai>plied to hotii sides of the 
limb, on the outside iq) to tlie great troehantiT, on ilie inner side to just 
l)elow the genito-crural fold, a loop being left below the sole; without 
raising or disturbing the limb, aj)|)ly the i)laster smoothly to the skin, 
taking care to avoid folds and wrinkles. In place of one broad strip of 
plaster, live or si.\ narrower parallel bauds, each al^out an inch wide, 
may be used and applied one by one, eacli succeeding strip partially 
overla})ping the preceding one'. 

(her the longitudinal bands, a series of circular bands, each about an 
inch in width, are apjdied to the leg and thigh ; tliese circular l)ands are 
slip}'>ed transvtusely uiuler tlie limb and then folded over the auterior 
surla.ee ; tlK’V are a]>plied trom below upwards, (‘ommencing just al)ove 
the ankle, and each succeeding band iml)ricates the preceding one. The 
knee is left (‘xposed. lojr the protection of the skin, a fold of gan/.e, eight 
layers thick and an inch in width, is laid along the crest ol the tibia, and 
gauze |)ads are ))laced over the malleoli, l)efore the cin'ular imlnicating 
stri})s of plaster aie ai'hxod. 

He delil)erate, and see that each |)art is ])0)i)crly ai>j)lied. It tluai 
o!ily remains to lit the cord, the pulley, and the weight (/'Vg. 

BetwecMi the snl)})lanlar looj) of the extension plaster and lli(‘ solo, 
jdace transverselv a Hat piece of wood, in breadth (Mjnal to the distance 
l)etwc('n the two malleoli, and carrying a ring screwi'd into its centre ; to 
this ring the cord will be attached. 

If tIuMe is no suitable pulley at hand it is, as a rule, not dilhcult to 
ol)taiii out' in most households a cylindrical wooden lod, such as a jacce. 
of a broom handle, may Ijc einploved instead. If the patient is l>’ing on an 
iron l)edstead, the piece of wood can be fastened horizontally to two ol the* 
bars, a little above tlie Itwel of tlu* mattress, so that the traction may br* 
i'.xerled in a ,s7/g////y ascruilini^ dirixlivn ; il the bedstead is an ordinary 
large wooden one, a hole will be bored in the lootj)iece at Hu* [iroper height, 
and its margins loimded off, and through the hole the cord will be passed. 

The weiglit will be attached to tlie free cud of the cord. What weight ? 
Severn, eight, ten ])oiinds, lifieen pounds at the ino^t as a general rule ; 
it will he well, liowever, not to^ restrict oneself to any absolute limit. Tlie 
weight must necessarily vary accemling to the jiatient’s muscular develop- 
ment, the tyjie of fracture, and the diniculties associated with “ longitu- 
dinal reduction ; and it is now recognized that loads, formerly considered 
excessive, are (piite well borne and cause no injury, if the extension bands 
are carried considerably n.l)ove the level of the fractnri', the bony promi- 
nences carefully ))roteeted in the way we lia\'e described, the knee r^lightly 
flexed over a small ciisliion, and the apparatus constantly suiiervised. 
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When properly applied, this apparatus corrects the longitudinal dis- 
placement, if not at once, at least after the lapse of a few days, when the 
muscles have yielded. It will he sufficient in itself in certain transverse 
fractures with comparatively little lateral deviation of the fragments ; it 
is, howe\'er, a very different matter in oblicjue fractures ; and too often, 
even though continuity appears to have been re-established and the limb 
has recovered its i)ro]5er length, when the extension is linally remefeed. it 
will be found that a huge mass of callus, similar to that shown in /’/g. 34 j, 
is present, and that there is no direct union between the two fragments ; 
these large masses of callus aie very liable to bend and to cause secondary 
shortening when the weight of the body comes to be ))ut on the limb. 



/’■/£.'. 34J. J’rathiri.' i»r thr llii}?li. Tillatix’s ajtparatu.s. 


l.'ndouldedly, if tlie longitudinal traction is applied in abduction or 
adduction, it may also to some e.xtcnt inlluenco the lateral deviations. The 
action is, however, always incomplete and uncertain ; and when the treat- 
ment by continuous extension, of which wt? are S] 5 eaking, is emidoyed, it 
is advisable to follow Bardenheuer’s technique. 

The longitudinal extension does not correct the lateral, angular, or 
rotary displacements ; to reduce them, secondary traction loops are required. 

These loops are simply bands of adhesive jjlaster about two inches 
wide. Let us presume that we have to deal with a case in which it is neces- 
sary to'restore the outwardly deviated upper femoral fragment to its jMojier 
position. The band is placed around the thigh, outside the extension 
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jy^jraratus. already installed, with its centre over the siiminit of the bony 
projection ; on the inner side of, and not far from, the thigh, the two ends 
•of the band are stitched together, or united by one or two strong j)ins ; 
within the loop thus formed a wooden stirru]) is placed, with a cord attached, 
and the cord is ])assed through the centre of the line of junction of the two 
ends of the band ; to the end of the cord 
the weight is hung. / 

If, as ill the case quoted, transverse .. 

traction is required, the cord is simjvly 
led over the side of the bed, and the 
weight hangs free ; no pulley is necessary. 

If upward traction is needed, to raise 
a depressed fragment, a similar loop of 
adhesive plaster is used ; now, however, 
the middle of the loo]) is placed under 
the liml), the ends are stitched or ])inned 
together just above it, and from the loop 
the cord is carried vertically upwards, 
and at sufficient height above the bed 
must be led over a pulley. 

But how is the ])ulley to be titled 
in a suitable position ? It is a simple 
matter, and no sjierial apparatus is re- 
quired ; with one or two screw pulleys, 
and some jaeces of lioard, a ])erfectly 
efficient system of iqnvard traction can 
lie produced. 'Fhe ])atient is lying on an 
ordinary wooden bed ; make a framework 
over the bed. out of two boards jilaced 
vertically, and a third- in length c([ual to 
the breadth of the bed -placed horizon- 
tally ; the two A'ertical pieces of the frame 
will be li.xed to the wooden side-])ieces of 
the bed, op])()site the j)oinl at wliich tlie 
vertical traction is to be exerted ; all that 
then remains to be done is to screw a 
pulley into tlie cross-piece, and to ])ass 
the cord over it. If necessary, a second 
pulley can be screwed info one of the 
vertical supjiorts, and the coixj led from 
one pulley to tlie other. If the upward 
traction must be exerted .somewhat oblicjuely towards the ])atient’s head 
or feet, the supporting jiieces of the frame will also be set obli()uely at 
a suitable angle to the sides of the bed. 

In a case of fracture at tlie middle of the thigh with the ordinary 
deformity (ovcrlapi)ing, upiier fragment displaced outwards, lower fragment 
inwards), it would be necessary to provide : (i) Longitudinal extension 
with a sufficient weight; ( 2 ) Transverse traction, towards the sound side, 
VOL. II. * » ^ ‘ 2G 
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on the extremity of the upper fragment; (3) Transverse traction towards 
the injured side on the upper end of the lower fragment ; (4) Transverse 
traction on the i)elvis towcirds the injured side. 

The outward i)elvic traction is complementary to the inward traction 
exercised on the lower extremity of the ui)|)er fragment ; it is, indeed, 
always useful to add to the reducing traction applied to the displaced 
extremity of a fragment, counter-traction in the opposite direction, 
applied to the other extremity ; the two forces acting in oj^posite directions 
are complementary and mutually heli)ful. 

We need not dwell further on tlie details of the method ; in general 
practice, and without special ex])erience of the method, one cannot expect 
to obtain the mathematically exact reductions of which M. l^ardenheuer 
speaks further, the correct application of the traction looi)s implies a 
very exact knowledge of all the displacemtMils which are present ; and a 
preliminary study of two good radiographs, taken from the front and side 



VM- Ht*inu*qiuii’s apparatU'^ lor Iractuns ol ihi- thivih. 


respectively, is therefore particularly useful. Radiography ought also to 
be employed to verify the position of the fragments after the ai)i)aratus 
has been a))j)lied. But even when initial radiograi)hic examination and 
subsequent control are not available, it is always possible to recognize the 
principal deviations, and to correct them by means of the lateral tractions 
which have just been described, and which should always be employed in 
addition to the longitudinal extension. ' 

In very young children, vertical extension with the aid of a suitable 
frame gives very good results, prevents soiling of tlie apparatus, and 
facilitates the necessary attention to cleanliness. , 

Hennequin’s Apparatus. ’ Tliis possesses the great advantage of 
allowing the patient to be placed in the sitting position in bed. The 


^ S<^c* Uardfa-iikuf.r .111(1 (iRAKssNKR, DU Techutk tier Exiemiom-verbande bei der Behand- 
lung der Frakturen und lAixalioncn der Kxtremitdten. 3 Aufl., Sliitt^iirt, 1007. 
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oxtension is exercised on tlie lower part of the thigh, with the knee flexed 
at an angle of about 40'’. 

I cannot do better than quote Henneqnin*s own minute instructions, 
which should be closely followed. 

Pveparing the Mattress.- The patient is placed in a convenient 
jX)sition near the side of the l)ed. The under sheet is turned up, and the 
margin of the. mattress is opened from its lower angle to a hand’s-breadth 
below a trans\'erse line corresi)onding to the middle of the popliteal fold 
of the injured limb. Tiie siufling is then removed from the opened-up 
part of the mattress for a breadth of ten or twelve inches, and that wlucli 
lies just beyond the transverse line is ])ushed u))wards, so as to make tlu? 
part of the mattress on which the thigh rests more resistant. If it seems 
desirable, the stuHing removed from the lower i)art of tlie mattress can be 
also used to pack into the portion under the thigh, for the ])urpose of giving 
the requisite degree of flexion to the knee. 1'he coverings of the mattress 
are fastened together with strong safetyqHns at tlie limits of the area from 
which the packing has been nMUoved. The result is an cmj)ty qiindriliileral 
shacc destined to rceeive the jlexed /eg (/"/g. V>44)* 



lloiinotniin*.-; apparatU'^. M.iiim-t of loldiiit; tla* towd. 


‘‘.\n assistant standing at the foot of the bed, with one hand grasping 
tlie heel and the other the metatarsus, gently raises the injured limb, and 
maintaining moderate traction, ln)lds it over the eiujity space. 

“ Application of a well-padded Compressive Bandage.- A layer 
of wool, about four inclies in thickness, is arranged regularly round the 
foot, the leg, and the lower fourth of the thigh, and fixed in position 
with two firm roller bandages, one a])plied from below iqiwards, the other 
from above downwards. .V^moistened muslin bandage is applied over the 
foot and lower part of the leg, completely to cover in tlie wool. I his 
compressive enveloiie 344^, when properly applied, has a thickness of 
about two inclves, and follows the contour of the enclosed limb. 

“ Fitting the Extension Bands.— The compressive bandage having 
been applied, the middle of a folded towel (/wg. 345) is placed over the 
front of the ])atella. The two ends arc carried backwards, one on either 
side of the knee, and cross over the postero-superifu* part of the calf then, 
changing sides after the crossing, they pass obliquely forwards round the 
upper part of the leg, and arc knotted together in front of the mid-line of 
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the limb at the junction of the upper and middle thirds of the tibia {Fi§. 
344). The arrangement is that of a tigure-of-eight, the upper loop of 
which encircles the lower end of the femur, without transmitting any 

traction to it ; and the lower loop 
B 1* surrounds tlie upper part of the leg. 


“ Immobilization of the Thigh 
in a Gutter Splint. Completion 
of the Apparatus— A gutter sjJint, 
suitably padded, cither of metal 
(Fig. 346), or improvised with |)las- 

/Vs. apixiratus. Of wickcr-work, etc., and of 

the gnttir for the thigh. appropriate length, is carefully sli])- 

ped under the slightly-raised thigh ; 
the leg is flexed slowly to 40 , until the heel rests on the si)rings, or on 
the under mattress, if there is one. 



/‘i.?. {47. Hrniu-c|uiirs jipparatus. llu- jiaticnt siiitrd in bcu. 


“ One of the ends of the cord is attached by a simple running knot to 
the kiwer looj) of the extension band : la the inner .side of the loop, if the 
thigh is rotated inwards ; to the outer side, when the rotation is outwards : 
directly over the knot, when there is no^ rotation. The cord is led over a pulley 
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at the foot of the bed, and a weight of from five to seven ])ounds attached 
to the other end. 

The thigh is fixed in the splint by a number of straj)s ; before tliey 
are fastened, liowexTr, some tightly rolled pieces of wool, varying in size 
according to the si)ace to be filled, and overlapping the margins of the 
splint^ are arranged around the thigh between it and the inner surface of 
tlic splint ; these })ads of wool are packed in firmly at the [)rominence 
formed by the i)rojecting fragments, loosely on the opposite side of the 
limb. Ihe thigh is kei)t well pressed down into the gutter, and a thick 
layer of wool is placed over its anterior surface, and over the wool a wooden 
splint is placed longitudinally, and the whole (irmly bound together by 
tightening and buckling the strajjs. 

“The patient can now sit up and remain seated. If the heel 
becomes painful, a pad of wool will b.e arranged under the tendo Achillis. 
Every second day 2 11). will l)e added to the initial winght, until the total 
amounts to 9 lb. in adolescents and women, it lb. in males of average 
muscular development, and 12 or 13 lb. in exc(9)tionally jiowerful men 

The position of the liml) must be verified from time to time, the due 
maintenance of reduction ascertained and, if necessary, tlie padding within 
the gutter splint altered, and the strains retightened. Constant super- 
visaion is absolutely necessary. 1 have seen some \ery bad cases of 
vicious union after treatment with Hemiequin’s a])paratus which, though 
properly applied at first, had not been adequately looked to afterwards. 


FRACTURES OF THE UPPER END OF THE FEMUR. 

'I'lie most im|)ortant of these are the fractures of the neck; they 
are a source of frequent mistakes, and it will be well to recajatulate l)rieflv 
the princi])al signs : the loss of power, the impossihililv of niisiuif ihe heel ; 
ihe roiaiion of ihe limb ouheanh, fixed in case of exiracnpsnlar frnciurc, 
reducible in inlrucapsulur fruciures : the shorieninii, idways fairly ol)vious 
in extra('a|)sular fractures ; ihe ehvuiion of the ^reai irochantev above 
Nelaions line 3q8),> and ihe broadening of ihe ^reai trochanter, in the 

same type of fracture. As to crepitus, owing to impaction of the frag- 
ments, it is comparati\'ely seldom detected ; it is most often associated 
with intracajisular fracture. 

One must not forget# the incomplete fractures of the neck, which 
render themselves evident only by a slight amount of bending, and by a 
little shortening or rotation oiUwards, in which the patient is able to raise 
his heel from the bed, and even t() walk. They are often confused with 
simple contusions of the hi]) ; and, if possible, a diagnosis of contusion, 
pure and simple, should never be accepted without radiographic verification. 


' The line which joins the antero-superior iliac spine to tin* tulu-rosity of the ischiitin ; in 
the normal state, with the thiuh seini-flexed, the tip of the great trochanter just t(Aiches this 
ilio-ischial line. The trochanter extends f»>r a variable distance above the line in some fractures 
of the neck of the femur, and j>articularly in the baekward dislocations at the hip. 
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Whatever the variety may be- admitting tliat it may l)e recognized- 
and excluding the cases with very marked shortening and deformit\% 
fractures of the neck, in old j)eople, ouglit to be treated by massage and- 
movement, which will permit the conlinement to lied, with its attendant 
dangers, to be reduced to the minimum ; and will give all the functional 
restoration ])ossible. 

If shortening and outward rotation are considerable, ^nttnuous 
extension will be employed at first, for ten or twenty days, the foot 
having previously been brought into the pro])er line. 



/*'/?. -{4^. — IvxjiiniiiatiMn of the hip. SeekiiiL' Nelaloirj^ line. 


In similar cases, in younger adults, reduction should be effected, at 
least in so far as it is permitted by the degree of im])acli()n. 

I he patient will be anaesthetized, and couiiter-extenskui being applied 
to the pelvis, energetic and prolonged traction will be exercised in the loni^ 
axis of the thigh, and the limb at the same time rotated imvards ; then, 
continuous extension, with the knee flexed to an angle of 40'', will Jbe 
applied by means of Hennecpiin’s method and apparatus, but witliout the 
gutter sjdirit for the thigh. 


FRACTURES OF THE LOWER END OF THE FEMUR." 

In the transverse supracondyloid fractures, the displacement 
is sometimes limited, and reduction easy ; a jilaster gutter splint, 
extendhig from mid-thigh to mid-leg, for the first week, and massage 
immediately afterwards, constitute the best means of treatment. 
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At other times, in cases of oblique supracondyloid fractures, the 

deformity is considerable ; the lower fragment is tilted backwards into the 
popliteal space (F/g. 349) ; and its upper extremity forms a very marked 
prominence, which is sometimes a source of serious danger to tlie vessels 
or, again, it may be the upper fragment which is dis|)laced, downward and 
forward to tlie patella, and perforates the quadriceps, or even the supra- 
patellar synovial pouch (sec 7 ^'/g. 350). Reduction then becomes a task 
of primary necessity, and often of consider- 


able diiliculty. Bend the knee to a right 
angle, firmly grasp the two sides of tlie 
articulation and the condyles, and jmll in 
tlie axis of the femur, combining the traction 
with some lateral movements for the )mr- 
pose of disengaging the fragment. If need- 
ful, have tlie traction exercised i)V an 
assistant, and with tlie thuml)s push the 
tif) of the lower fragment downwards and 
forwards, the ti]) of the u[>i)er fragment 
upwards and liack wards. 

Immobilize the limb in semiflexion ; 
Ilennequin’s apparatus is again the best. 

, If rediK'tion is very diriicult, and can- 
not be effected completely, it will l)e ad- 
vantageous to apjily laovisioiuil continuous 
extension by means of bands ol adhesive 
plaster (see above, Tii CArx’s AerAKATi s) 
for some days ; the contracted muscles will 
gradually relax, and it will then lie possible 
to completes the adjustment of the Iragments 
and fit the final aj)|)aratus. 

\\1ieii the upper fragment is implanted 
in the quadriceps, and all attempts at dis- 
engagement fail, open nahiction becomes 



I'iii. 14 1». Supra<.'on«lyli»ia fnic* 
tuif i)f tin- femur, rsuul (lisjiliui' 
im-nt nf llie lower Ituiitmnl (lille<l 
hiiekwanls). 


necessary. 

Separation of the Lower Femoral 
Epiphysis, which occurs in young people, is trans\'erse, and is situated 
at a slightly lower level than the corresponding suj)racondyloid fiactuie , 
the e])iphysis is disjJaced forwards, or to the side. Keduction is olten 
difficult ; a good plan is 4o have the knee strongly flexed, while at the 
same time with both hands the fragments arc puslicd in oppositt* diiec- 
tions, and an attem])t madA to adjust the fractured sin faces. ()nce 
reduction is obtained, continuous extension will l)e applied loithwith. 


‘ As MM. Ht'niu'qiiiii and l.(.(*\vv have sn strongly insisU'd. it is ahsoliitcly necessary in thebe 
h.w.scated fractures of the thijih tfiat the liinh should be h.\ed at once, l)ef.)rc the patient is 
moved ; it will be enveloped in a thick lay«T of wool from the foot to the groin, and bandaged . 
outside the bandage, inner and ..uler splints, extending the full length of the limb, will be 
applied and securely tixed. {Ili;NNi;yriN et Loi-wv, Ias fmctUKCS lies .>s hm^s, lent IraiUment 


pratique, 1904 .) 
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Open operation is only indicated in certain cases of cornplete irreduci- 
bility and considerable deformity, with dangerous tension of the skin or 
compression of the popliteal vessels. 

Vascular lesions, complicating separations of the lower epiphysis, 
and supracondyloid fractures of the femur, may at times necessitate 
immediate operative measures. Two ])r)ssil)le conditions mflst l)e 
distinguished : 

(d). The Fracture is compound; there is a wound of variable size 
in the popliteal space, and from it l)lood is flowing ]:)rofusely. As soon as 
the patient has been conve 3 'ed to a suitable place, the whole area will be 



Siipr;K-oii(lyloi«! fracluio of tin* femur ; loiwards 

of the upper fvaj;iiuiU. 


thoroughly prepared, the wound enlarged, the lacerated vessels sought 
for and secured, the dis|)laced fragment reduced, after resection of its 
projecting extremity, and the operation terminated by suturing the wound 
or, better, by packing it lightly with gauze. ' 

Should the contents of the space — arteiy, vein, and nerve — be frjund 
completcl}^ ruptured and retracted upwards and downwards, and the 
popliteal region extensively lacerated, amputation through the thigh will be 
necessary. 

(b). There is no external wound, but an enormous swelling 
develo|5s rapidly in the po[)liteal space and extends to the calf and the 
posterior aspect of the thigh, and presents all the signs of a traumatic 
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aneurysm. Iii such a case, the rationa’ jirocedurc consists in opening up 
fhe space, and looking for and ligating the ends of tlie torn vessel ; 
amputation will only be performed as a last resource. In some cases the 
injury to the vessels is not indicated by any iindue iHcmorrliagic effusion , 
but by the raind development of signs of gangrene ; it is then advisable to 
follow the line of treatment described later on (see Suncui anhous 
TURKS*() r' Artkrirs), and to refrain from immediate am|)iitation. 

Combined Supra- and Inter-condyloid fractures (f/>. 551). 
These lesions are associated with extensive haMiuirthrosis, and seriouslv 
compromise tlie ultimate mobility of the knee. The wisest plan ai)i)ears 
to us to be as follows : give ether (u* chloroform, ])uncture the joint, 
and aspirate the ellused blood. Then reduce the fracture, and lit a 
|X)Sterior plaster gutter, with the knee extended, or, in the cases where 
the lower fragment sliows a marked tendencv to tilt backwards into the 



>5». " Supra- and inter- Fi'^. i'-. ■ Hnictiire nf the external 

condyloid fracture. 4 ctnidyle. 


popliteal space, with the knee moderately flexed ; do not keep the liml.) 
tix^d for more than ten or tifteeii days, and trust to massage for the rest of 
the treatment. 

The same practice will be followed in the unicondylar fractures (f /g. 
352) ; the bony wedge will be restored to position, and the limb immobilized 
in a large plaster gutter. Open reduction and direct fixation of the frag- 
ments will often be required in this class of injuries. (See OruN RiiiHarrioN 
AND Rkunion or Fractdrkd Bonks.) 
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IX. Fractures of the Patella. 

All fixation apparatus, and all those ingenious l)andagcs, of which 
even the enumeration nowadays is useless, may be definitely put aside ; 
no method which involves prolonged immobilization of the knee 
should be employed. That point is settled, and there need be no illusion , 
with regard to it. 

Massage or suture arc, at the present day, the only two methods of 
treating fractures of the patella. 

Massage gives excellent results, particularly in fractures with only 
moderate separation, and when the lateral aponeurotic expansions are 
intact. 

If for any reasons (age of the patient, refusal of operation, lack of 
necessary equipment, or the absence of conditions wliich would render 
operation justifiable) suture is impracticable, then massage, proj)erly 
performed and continued for a suflicient length of time,i will give good 
results, even in cases witli wide separation ; as a rule, the massage should 
l)e begun at once, care being taken to keep the limb at rest, and moderately 
compressed with a flannel bandage in the intervals between the sittings. 
When there is much effusion into the joint, it will be well to api)ly carelul 
compression with a well-padded bandage, and to keep the liml) on a double 
inclined plane for a few days. Removal of the; effused blood by aspiration 
when it can be done asei)tically — is also good practice. .At the end of four or 
five da\’s, at the outside, massage will be begun, and regularly |)ursue(l ; 
begin with circular comiaessions over the whole of the peripheral portioji 
of the limb,- then pass on to more energetic pressure to the sides of the* 
patella and the lateral aspects of the articulation. Movements are limited 
at first to slight degrees of llexion, and are stearlily, but \'ery slowly, 
increased, without ever “ forcing the limb ; as a rule, by the filteenlh to 
the twentieth day the patient can be allowed to get up, and to walk ; but 
the massage and passixe movements must be continued for several wtu'ks 
more. 

Direct reunion of the fragments, followed by early mobiliza- 
tion, is, however, the method of choice which should always be adopted 
when i)ossible. Here, of course, as with the ojecranon, when the fracture 
is compound there can be no doubt as to the correct line of treatment. 


^ Scr; M. I.rt AS*(’nAMpn)\Mi.Ki:*s lnwik, Tmitemvnl tics fractures par Ic massa:^e et la mohili- 
zalioUy iStjs — “ I Consider,’' writes M. Chainpionnirrc, “ that if a jjood ultimate result is In be 
obtained by massage in cases of fr.iclun* »)f the patella, the treatment must be cnutiuu«‘d for 
a considerable time. I wish to remark, that however hnip this time may be, it is always 
shorter than the f»eriod n-(|uircd to get even a very moderate result by means of apparatus. 
For this, reas(.)n, 1 have decided, in all cases where suture has not been performed. t«^ give the 
patients the benefits of massage.” {Lac. cii., p. 501 .) 

2 Lucas-Ciia.mpionnikki:, Lnc. cii. 
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Mark out a cutaneous flap with the convexity downwards, which, 
\lhen dissected up, exposes the front of the patella and the site of fracture. 
• Remove the blood and clots which till the })repatellar bursa ; separate the 
two fragments, and cleanse the joint cavity with gauze swabs. 

This first step is of cajntal itn}K)rtance, and for that reason all methods 
of subcutaneous suture ought to be absolutely put aside ; the oi)eration 
^ must fnclude : first, the evacuation of the knee joint ; second, the 
reuniting of the fragments of the patella. 

Once the first ste]) is proi)eiiy completed, i)roceed to the suture. Have 
the fragments steadied, and with the bone drill (see later, Operativk 
Ri-itnion of Fracivrud Bonks) bore two holes in (‘ach of them at about 
h inch from the line of fracture. 




Hold the drill a little ol;li(|uely, so that it emerges on tlie fractured 
surface in front of the artictilar cartilage. It is always better for the 
ultimate functional activity of the joint that the wires should not enter 
its cavity, and that they should cause no friction there. With a good awl 
it is (juite easy to bore the^ holes, if the fragments are ])ressed against the 
condyles and steadied between the fingers. 

Silver or aluminium-bronze wire, at least i millimetre (about i(S W.G.) 
in ^hickness is re(|uired. Before tightening the wires and twisting the 
ends, the two bone surfaces to be ])laced in contact are carefully cleansed 
with gauze, and then accurately adjusted and held by the fingers of an 
assistant ; the twisted ends are cut short, turned down, and the ])eriosteum 
sutured over them. 

Quite as good a result can be obtained l)y encircling the patella with a 
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heavy silver or bronze wire, that is, by the method of “ cerclage” The 
technique, which is very simple and requires no special instruments, is as 
follows : 

The patella is freely exposed, the joint o])ened, emptied, and cleansed, 
as described above. Cerclage, like suture, is an “ open ” method ; and 
arthrotomy is an essential ])relinunary step. 

I presume that the fragments are of unequal size, tlie most dommon^ 
condition. Through the thickness of the tendon of the quadriceps, quite 
close to its insertion, i)ass a large Reverdin needle, an aneurysm needle, 
the perforated end of a drill, or any suitable metal rod bent into a hook 
at the end, from without inwards ; and with it draw through, from within 
outwards, one of the ends of the wire. Repeat the manoeuvre at the apex 
of the patella, and pass the second end of the wire through the patellar 
ligament (Ing. 35;^ and Plate VIII). 

Approximate the two fragments, and make sure that they are 
accurately adjusted : carefully encircle their inner borders with the loop 
of the wire, then steadily tighten the two ends, and twist them together 
on the outer side {Fig. 354). 

If the patella is properly encircled, if the wire passes through the 
centres of the quadriceps tendon and the patellar ligament, if it is adjusted 
accurately to the inner and outer borders of the })atella, the reunion will 
be perfectly firm, and the fragments thus bound together will form a solid 
block. 1 

The edges of the libro-])eriosteal layers are then united over the line 
of fracture l)y a continuous suture or interru])te(l sutures of catgut, and 
the operation terminated in the usual manner. 

Cerclage is indicated ])articulaiiy i 

I. \\ 1 ien the ]:)atella is fractured very close cither to its tip or base, and. 
the lesser fragment is so small that it would be sure to split if an attempt 
were made to drill it {Fig. 355). 

('ask j6.— One of our patients, a vigorous cyclist, about Oo years of age, 
had, in a fall from the machine, fractured his patella so close to the insertion of 
the quadriceps tendon, that the condition might have been taken for a tearing 
away of the tendon rather than a fracture ; the upper fragment measured 
scarcely a third of an inch in vertical extent. 

The patella was encircled, mobilization was l)egun on the twelfth day, and 
on the twenty-iifth the patient could walk with ease ; recovery was as perfect 
as it could be, and the patient has resumed the use of his bicycle. 

One might also in such a case employ the method of “ liemicerclage ” 
recommended by M, Quenu, and pass tho wire transversely through the 


' M. Queriii has proposed to ])ass the wire transversely through the t\vo bonv fragments 
at a litUe more than a fifth of an inch from the line of fracture, and to cltjse llie loop on the 
outer side by twisting the two ends. (Fracture de la oitule ; de la suture transversale de la 
rotule et dc rheini -cerclage. Hull. Soc. chtr., 24 fevrier, 190.3, p. 242.) 

Plate rV//. — Cerclage of the patella. In the upper lignre the wire has been pa.‘ised through the 
tendon ainl brought back from w'ithin fuitw’ards through ihc liganieiit. In the lower figure, the two ends ot 
the wire are twisto<l, the fragm<*nts of the putellu tieiiig accnmtely eosipteil. 
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large })atellar fragment on the one hand, and through the tendon or liga- 
ment on the other. 


Case 27.— In a man, 48 years of age, the patella was fractured quite close 
to its base, and the upper fragment was not more than a third of an inch in 
vertical extent. 1 bored a hole from with- . 
out inwards, in the thickness of the lower 
^fragment about a third of an inch from f 

the plane of fracture, and through it I ( , 

passed an aluminium-bronze wire, which j . 

was then brought back from within out- . . ! 

wards through the quadriceps tendon. y \ f. . 

The fragments were adjusted, and the ends |- - 

of the wire twisted. On the eighteenth U- . 

day the })aticnt was allowed up, and l)y I 

the twenty-eighth day he could walk j 

very well. 


2. W’hen the ])atella is broken into 
several irregular jragmenis^ in cases of 
comminuted fracture produced by direct 
violence. Suture is very difficult in such 
a case ; but by cerclage the various 
pieces of the patella are drawn to- 
gether, and bound into a solid, regular 
block ; care must be exercised, by 
laising or depressing the different frag- 
ments as may be necessary, to render the 
anterior patellar surface perfectly regular. 


/ 
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Lastly, in all varieties of fracture 
of the patella, cerclage, if j)roperly per- 
formed, appears to us to be well worthy 
of recommendation, l)ecause of its sim- 
plicity and the firm reunion which it 
gives ; it is, above all, a method for 
use in urgent cases, and is within the 
j)o\vors of those even who are not very 
familiar with the techiiicpie of bone 
operations. 

Wliatever the method employed, after cerclage as after suture, the 
treatment is the same. ' 


353. • --I''r!U' lure of the patella close 
to the liase. 


After a carefully-bandaged aseptic dressing, a ))usterior plaster gutter 
will be apjdied, extending from the middle of the leg to the middle of the 
thigji. The limb will be kept in tlie gutter for ten days only. I'he future 
functional value of the knee depends on two things : the mechanical 
character of the operative reunion of the fractured bone ; the 
earliness of mobilization. Therefore, do not hesitate to dispense alto- 
gether with the plaster apparatus by the tenth day, or the twelfth at 
the latest, and, after having removed the dressing and the sutilres, to 
begin systematic massage and movements. 



414 


SIMPLE FRACTURES 


X.—FRACTURES OF THE LEG. * 

It must be admitted that these fractures, tliough so common, are 
amongst the worst treated, and also amongst tliose which present the 
greatest diniculties in systematic treatment and in complete morpho- 
logical and functional repair. * ^ 

In this region, these two terms, i.e. “ morphological ” and “ functional,” 
are complementary ; ci deformed callus is a weak callus, and causes very 
serious impairment of function. Exact adjustment of the fragments, 
correct alignment of the limb, good position of the foot: these 



356,- -Ri-(Iucli<>n of a fracture of Uu* Icj;. 


are essential lor a good ultimate result; ‘*'ai)proximately complete” 
reduction is not sufticient ; any irregularity will inevitably express itself 
by more or less disability and symptoms of varying gravity. 

These principles must not be neglected, even in the apparcMtly 
simplest fractures, with no, or very little, displacement, and in which the 
treatment promises to be perfectly easy. Reduction will only have been . 
prof)erly effected, and the immobilization can only be considered to be 
satisfactory, when, after due verilication, it is certain : 

I. That the crest of the tibia forms an absolutely continuous 
line, without irregulaiity or depression ; and that the line, when 
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prolonged downwards, ends in the first intermetatarsal space ; 

arid, furthcM', that the inner surface of the tibia is perfectly smooth and 
wmtinuous in its entire extent, and presents neither ])roinintMice nor 
abnormal curvature at the site of fracture. 

2. That the foot is at right angles to the leg, and tlie anterior 
superior iliac s])ine, tlie inner border of the patella, and the inner surface of 
^^the great toe arc in the same straight line (/'7g. ;5()). 

FRACTURES OF THE SHAFTS OF THE BONES OF THE LEG 
(Fractures of the Leg properly so called). 

Immediate reduction and immediate immobilization : this is tlie 
rule. However, if the limb is much swollen, it is a good plan iirst of all to 
envelop it in a thick layer of wool, and to bandage it lirmly with a cr(‘i)e or 
llannel bandage, and to lix it temporarily with two side splints apjlied 
over the bandage (/wg. ^157) ; this tem])orarv apparatus is left in \)lace for 



i.s;.' Temporary iinniobili/alion of a fracturei* k‘K. 


fort^-eiglit liours. It is also to l)o reconiinetuled in cases where it is 
necessary to move the ])atient before ai)plying the final a])j)aratus. 

The clitificulties associated with reduction and immobilization \ary 
according to the type of fracture. 


I. Transverse, or nearly Transverse Fractures, without 
Overlapping.- These are due to direct violence <as a rule. Ihe tibia 
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and fibula are broken at almost the same level ; mobility *is definite, and 
very extensive ; the leg can be bent laterally, or from behind forwarcfe ; 
but the fragments m()\’e one on the other only in the transverse plane 
the limb, and the fractured siirfaces remain in contact. vSimple traction 
on the foot, with a little local pressure, is sunicient to re-establish the 
proper connection, which can be maintained without trouble. 

The task is, therefore, easy ; and with some care an excellent ferminal^ 
result is assured. 

Remember, howevtu', that the upper libial fragment ah'ays lends to 
project inwards ; even in cases where reduction had been thought to be 
perfect, sometimes when the lixation ai)paratus comes to be removed, a 
prominent mass of callus is found on the inner side of the leg, forming an 
ugly, irregular, and ])ainful bony projection. » 



* eiasltT sutler tor tlu* Irii. I’r»‘liniinaiy iiuasurt*truut. 


Therefore, always endeavour to obtain exact reduction, taking care 
to ])ress in the in)j)er tilaal fragment, and to maintain it in position until 
the ])laster case is tlu;rouglily dry. 

Plaster apparatus, a[iplied in the way we are going to descrilx*, and 
applied immediately, pro\’ides the most convenient means of treating this 
grou]) of fractures, and also (see later) certain oblicjuc fractures (almost 
always, however, as a comjnilsory procedure, rarely as a method of choice), 
supramalleolar fractures, and Dupuytren s fTacture. 

c 

How then are we to make a good plaster case for the leg ? 
We may employ a gutter cut out in one piece (Hergott’s gutter), or 
Maisonneuve’s splints ; the result will be identical in eitlier case : 

a sheath, enveloping two-thirds of the circumference of the 
limb, and extending from the root of the toes to the lower fourth 
of the thigh. 


THE LEG 4i; 

^ The Gutter. is, in my opinion, the easier of the two to apply 
\\'Vien alone. 

First of all make the [jattern ; measure tlie liml) from the toes to mid- 
thigh, carrying the taj)e nruler the sole and heel and up the hack of the 
leg; mark out the measurement on a large sheet of j)ai)er. Take tlio 
circumference of the limh at the ankle, at mid-leg, at the knee, and at the 
.thigh ; carry these measurements to the sheet of i)ai)er, and lay them out 
trans\-ersely at the ])i-o])er levels across the vertical line ; join the ends of 
the lines by longitudinal pencil marks. Having thus traced the outline of 
the ijattern, it is cut out ; and from it the gutter, consisting of sixteen 
thicknesses of muslin, is cut in its turn. 



I' if,. V'i'). I'lMStof mitur for llu- U->r, Maikiui; tlio outliiiv.* of the- jiultor. 


Some prefer anotlier iJan. The whole jncce of material, ('onsisting of 
sixteen thicknesses, is spread out under the sound limb, which serves as 
the model ; it is slipped u|)wards till its upper border is opposite the lower 
third of the thif(h ; then turning it u]) against the sole of the foot, the 
distill border is marked out at the level of the toes, and the excess cut 
away 35^)- Then the lateral borders are raised and i^laced in contact 
.with the limb, and its contours rapidly marked out (7*Vg. 359). 

To avoid ridges oi)posite the malleoli, two lateral incisions are made 
obliquely towards the point of the heel between the plantar and leg 
portions of the material ; the two resisting angles will be overla])ped, as 
in Figure 360. 

VOL. II. 
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The Splinls. Two are required : a posterior splint, going from 

the toes to the lower third of the tliigh ; 
and a stirrup splint, the central portion 
of which is placed under the sole, and the 
ends carried up the sides of the limb to 
the same height as the posterior splint 
{Fig. 361). 

The splints, like the gutter, consist of 
sixteen thicknesses of muslin ; their borders 




/•'/i:. I’Uistcf .i»titlor lor the ley. 

The jjuUor is cut out ; iinlc the ohlkfiie cuts at the side of the heel lor coverini; tlie lualleoli. 



Fifj. 361. — Plaster posterior splint ami slirnip si)]i]it. Preliniinary measurement. 


arc straight and parallel, and are not cut to the contours of the limb, 
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and in breadth each is made e(|ual to a third of the circumference at 
Ac middle of the le^^ 

' Tlie posterior sjdint is api)licd first, and carefully adjusted to the sole 
of tlie toot ; the heel, and the calf, and the two upper angles are held, and 
kept taut by an assistant ; tlie double side sjiliiit is then applied, with its 
central portion under the sole, and the two ends, being carried up tlie 
, sides of the limb, complete the gutter (F/g. 362). It is, in fact, a gutter 
in three pieces. 

The gutter proper is iirst spread out under the limb, which is slightly 
raised, and well steadied at the knee and foot ; care is taken that the uj^per 
border ol the apparatus extends ii])wards to the proper height, and that 
the lateral* incisions corres|)ond exactly to the two sides of the heel. 



Maisoniunivc’s sjilinK l-iltiiiy tho stirrup sitlint. 


Then the limb is lowered on to the gutter, and the borders are folded 
round the foot, the edges of the lateral incisions oveiiajiped, so that the 
apparatus fits closely around the ankle ; and the limb being again raised, 
and the gutter kejit tiglit »by traction on its upjier angles, the fixation 
bandages arc ap[)lied from below u])wards (/Tg. 3O3). 

•»Jt is absolutely essential that tlie limb should he steadily held and 
reduction maintained while the a])para.tiis is being applied, and until it is 
completely set ; it is useless to dt*\’ote a great deal of care to adjusting the 
fragnients, and then to allow them to become displaced anew during the 
application of the plaster. The limb is not lixed until the jJaster case has 
become firm and hard ; this fact ccrtairtly seems sufficiently obvious, but 
it is so often neglected that it is necessary to emphasise it. 
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The limb is only properly held when the foot is at right angles with 
the leg, firmly grasped with botli hands, tlie one under the heel, the otli^r 



I’liistor mittiT iur tin* The mitU-r npplinl, I’iviiii: it with .-t ti'llci l>:iinlav;f. 


over the metatarsal region (Z’Vg. 364), and when counter-extension is 
exercised at the knee by another pair of hands ('ncireling the tibial 
tuberosities. 



3^*4. Plaster apparatus for the leg. Maiiiloiiancc of ti'diation till drying is coniplt.*ti*. 


On the following day the roller bandages will be nnnoved, the position 
of the fragments and the correctness of reduction once more verified, and 
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then, by means of two or three ties, ])laced above and below the knee and 
A the ankle, the gutter will be again fixed to the limb, and ev(Tsion of its 
’ borders pre ven ted. 

But responsibility does not end with the application of tlie plaster 
case ; the irealment of fntcliiyes is not limited to some mechaniccd procedure, 
executed in a more or less satisfactory fashion^ and then dismissed from the 
mind, • 

The fractures must be followed up, a constant watch ke|)t o\er the 
apparatus, and, sliould it seem necessary (if, for instance, after the 
subsidence of the swelling any defect or irregularity apj^ears), there should 
be no hesitation in removing and renewing the fixation apparatus. 

Do not forget that the ultimate 
result dejiends less on the duration 
of immobilization tlian on good 
primary reduction and sul)se(iuent 
maintenance of the fragments in 
('orrect position. 

Incomplete reduction necessarily 
ijivolves Hie absence of broad contact 
behceen the fractured surfaces, and, in 
consequence, sUne bony union. Exact 
coitptation greatly hastens the weld- 
ing of the fragments together; it 
jiermits of the period of iinmobiliza* 
lion being reduced to the minimum, 
without fear of secondary dexiations 
and curvatures. 

Exact reduction, immediate 
immobilization, and early massage 
are tlie three fundainental aud inter- 
dependent points in the treatment of 
those fractures with considerable dis- 
placement to which massage cannot 
be ap))hed from the outset. 

'riie revelations of radiograjJiy 
do not invalidate tliese sound prac- 
tical rules ; the X-rays have certainly 
demonstrated (we had »]>reviously 
had some personal reasons for a 

little doubt) that even under the most tavoural)le circumstances exact 
rerjuctiou was rarely obtained, and therefore perfect uniformity of the 
callus was not a condition necessary for functional recovery. Fairly 
often some degree of deformity remains, but seems in no way to 
impair the usefulness of the limb. 

It is therefore evident that absolute coaptation is difficult, and is 
seldom obtained, and that it is not mdisi)ensable ; but, nevertheless, the 
morpliological result remains as the best guarantee of the functional result. 



h'U. Obliiiui.- Inuluu' 1)1 till; IcK. 
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2. Oblique Fractures,— It is in these cases that reduction and, 
still more, the maintenance of reduction, often constitute one of I he mojv^ 
trouldesome tasks which falls to the lot of the surgeon. • 

Here is a leg, fractured at about the midclle, shortened and twisted ; 
the foot is rotated outwards, and lies on its outer side ; under the skin on 
the inner side of the leg the sharp-|)ointed U})[jer fragment of the tibia 
forms a \erv marked projection. The line oi fracture runs downf^^ards, 
forwards, and inwards (/’7g. ^(>5), sometimes in the op))osite direction ; 
but it is always very oblique, the o\ erfaj)ping very extensive, and reduction 
difiicult and unstable. 

11 the surgeon contents himself with reduction which is not (piite 
complete, and liastily lixes the leg, still a little deformed, in a plaster splint, 
he is inviting a bad result ; the apparent 1 eduction is not lUi^intained, 



I'ili. .^00. - Ucrim.M|uiirs apparalus lor IracliiRS of tin* Iri:. On tin* t;il»l«.- . tin: stirrnp-lKiinl. 

lln* plnstcr l»;nnl;n 4 fs (roUctl), and llu* t\v<» pads. 


displacement speedily recurs, and after forty, fifty, or sixty days, (he limb 
is' still mobile, l)ent inwards, and curved forwards : months will elapse 
before union is complete, and, in the end, laiiKMiess and disability will 
still remain. 

I'lie resjionsibility associated with such a aise is very heavy, and it 
should be recognized that the treatment of an oblique fracture of 
the leg is quite as important a matter as many emergency 
operations. ^ 

In our opinion, the question of treatment may be summed up in a 
few words : the best method of reduction is by continuous extension 
with the leg flexed. \Vc shall describe first Hennequin’s, tlien Heitz- 
Boyer’s apparatus, and the various steps in their application ; and, 
afterwards, we shall see how they mgy be replaced without departing from 
the principles on which their construction is i)ased. 
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Fiflure 3()(^ shows the different i)arts of Hennequin’s apparatus ; it 
c^tiisists of ii^’o hammocks from metal rods, which form the framework 
a sort of quadrangular box without walls. 

The thigh hammock is formed of a U-shaped frame, to wliicli a tightly 
stretched sheet of calico is laced ; it is connected with the rest of the 
aj>i)aratus : (^i) Hy a doulde rack arrangement, bent at a right angle, the 
ends okwhich engage in slots cut in the side pieces of the U-sliaped frame : 

* (/>) Hy a flat perforated metal l>and jointed to the convexity of the frame, 
and which slides in a grooxe in the base of tlie aj)paratus. It can be fixed 
at any desired ])oint l)y a |^in which engages in the iierforations. Hy tliese 
arrangements it is possible to bring the t!iigh-|)iece n(‘arer to, or to n'lnove 


■ ■ ", vvyv, 



y>y. IKiiiu-iiniii’s Tin- applicatu.n df llu- plaster sIk nr. 


it from, the leg-i)iece, and to vary its angle of inclination, in a word, to 
adaiit it to the length of ai\v adult thigh, 

77/c leg hammock consists ol three broad separate bands buttoning to 
two sjdints susi;;ended by chains, which again are attached to four pulleys, 
free to move on two inclined ]i()lished rods, this hammock is, in fact, a 
carriage running on rails, set at such a suiheient slope that as soon as any 
weight is placed upon it the carriage begins to move spontaneously. Ihe 
hammock may be shortened by unfastening one or two of the eyelets of 
the upper band on each side from the splints ; further, one or other of the 
bands may be temporarily detached for the purpose ol dressing a wound, 
without disturbing the limb or releasing the traction. 
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The base of the apparatus is formed of two bands ^v)n each side, 
placed one over the other ; the lower one can be moved vertically, ai}^! 
serves to adjust the jJane of the bed, and so to insure the transverse.^ 
horizontality of tlie inclined plane represented l)y the rods on which 
the pulleys run.i 

The application of the apparatus consists :--(i) In fixini^ a slirruj- 
hand around the malleoli by means of a plaster shoe to serve as a tractio^i loop : 
{2) In encasing the leg in a plaster gitilcr, for the ])urpose oi preventing 
lateral displacement of the fragments, and maintaining the foot in the 
I>roper direction (the gutter is independent of the j)laster shoe) ; 

In placing the liinl) in the two hammocks, and providing continuous 
extension. 



jij>])aratiis. Mcasiirmicnt ol llie for llic i)alt(:'rn of the khUit. 


isl step. Make two small |)ads, each about 4 inches long and 3 indies 
wide, out of twenty or thirty thicknesses of gauze, or several layers of lint 
or flannel. 

A])ply tliese transxersely, one over the front of the ankle, the other behind 
the tendo A chillis, and the posiero-superior pari of the heel. They are fixed 
in position hy plaster bandages, and serve '^to take the })ressure oft the 
places on which most of the traction falls. , 

A first plaster bandage, 4 inches wide and 4 yards long, is ai)])lied 
from the roots of the toes to the bases of the malleoli ; the latter level 
marks the upper limit of the shoe, and should not be exceeded ; the 


^ HiiNNEQia.v, Societe de chinirgie, 24 jiiiii, 1896. 
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stirrup-band is* then ])lace(l in position, and fixed by a second jdaster 
bi?siidage about 3 yards in length. 

• * The stirrup is a double band of canvius, 16 indies long and 2 inches 
broad. The median loop being held a coiijile of inches below the heel 
in the axis of the malleoli, the two ends on cither side are knotted togetlier 
opposite the tips of the malleoli, then the two anterior ends are crossed in 
front o? the ankle over the anterior ])ad, and the two posterior ends over 
*the pad which protects the teiido Achillis. The application of the second 
])laster bandage is then continued ; it secures the four ends of the stirrup, 
and comiiletes the traction shoe (fig. 367). 

This ])laster shoe is only, and ought only, 



HriinKiiiin's apijaralus. .\|>|)liCiilioii the uniter la i^lieet ol iiii])erineable 
tissue separates it Innji the i^lasUr shoe). 


1'he shoe ought, therefore, to be quite indejx'iident ol, and must 
remain isolated from, the gutter for the leg. 

Dili step. The object oKhis step is, as we have said, to ])revent lateral 

deviation of the fragments, and to ])rescrve the coriect alignment of tlie leg. 

Measure the distance froni the middle ol the jiopliteal space to the 
sole jF/g. 3O8) ; this will be the length. Measure the circumference of the 
leg at the upi)er part of the calf, and at the base of the malleoli ; these will 
be the breadths at the upper and lower e.xtremities. Mith these three 
measurements the gutter can be outlined and cut. 

The lower border is cut out to a depth of 5 inches, and is so transformed 
into two long tongues which, when afterwards applied to the sides *of the 
foot, will serve as lateral supports. 
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Envelop the ])lastcr shoe witli a sheet of impermeable nnaterial (jaconet, 
oiled silk, or oiled paper), extending well beyond its upper border ; by tjce 
interposition of this layer, the shoe and the gutter are prevented froni*^ 
adhering : and once tlic plaster is fpiite dry, the impermeable layer can 
he extracted, and a free space will then he left between the two portions 
of the plaster apparatus. 

After this precaution has been taken, apj)ly the gutter {Fif. 3b()), 
while an assistant, holding the foot at right angles, exercises vigorous 
traction ; the two tongues, which bound the iK)tch in the lower border, are 
adjusted along tlie malleoli, and to the sides of the foot, over the shoe. 
Then mould and lix the gutter to the leg l)y means of a roller bandage, 
and ha\e the foot held until the ])laster has set. 



J’ia- 370. llainoiiiiii’s ap|>amliis. Adjusting the position of the thigh haniiiKiek. 


yd step , — When everytliing is dry, remove the l)andages and the sheet 
of impermeal)le material, / wy/Av sure that the gutter and shoe are perfcclly free 
and not adherent^ then fit the continuous extension. 

Place the limb in the two hammocks, and incline the femoral hammock 
sufficiently to allow the leg to lie horizontally (Efg. 370). Fix the pjilley 
at the foot of the V)ed, and attach the cord which supports the weight to the 
traction loop. The cord is attached to the middle of tlie loop, if the lower 
fragment lies in the proper direction ; but if any deviation still persists, 
inwards or outwards, oblique traction will be more efficacious, and the 
cord vvill therefore be attached somewhat internal or external to the exact 
middle of the loop. 
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A weight of 5 "'iH he sullicieiit at tlie t)iitset ; one pound will be 
adflpd every second day, till (he total is 8 lb. in recent cases, 9 or 10 lb. 



f'L,'. i7i. lU'iinctpiiirs :ip]iai;(lus. Raisiui; om-td’ lhesi<U>ol‘ Hu* app-traltis tcoiisurc its horizonlality 


in old Iractmvs. ToleraiK'o p*Hat(*r diirinfi; tlic day tlian at night. 



• J’ iii. .^7,:. - Ilrniuxiuiirs appsiratiw applial. One of the Ifn-supiuirtinit; luuuls uiifasleiu'il, 
and a window ent in tin* gutter, for the dre.'v'^in*;; of a wtmnd. 


it is advisable, wlien the total weight exceeds 8 lb., to remove the excess 
towards the evening, and to re|)lace it in the morning. J 


^ HENNi;yui\, Lnc. cit. 
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Lastly, if the plane of the bed is not quite horizonta*!, the deviation 
is corrected by adjusting one of the sides of the apparatus, as showiv<in 
Fig. 371- 

This is Hennequin’s apparatus (F/^l 372) ; reduction is gradually 
effected, and is maintained as a result of the relaxation of tlie posterior 
muscles of the flexed leg, and the action of the continuous extension ; 
the leg hammock, winch forms a sort of carriage running on sloj)ftig rails, 
allows free play to the extending force, without any interference from 
friction, and furtlier “ transforms part of the action of the weight of the 
limb into traction on the segment below the seat of fracture.” 

Heitz- Boyer’s apparatus, the jndnciples of wliich we have already 
descril)ed (see Fkactuhics of thk IIumkrus), here again liequires the 
continuous use of radioscopy for its pro])er apjdication. The following steps 
are to be observed : — 

15/ step. Putting on a Close-fitting Legging ; fitting a heel 
cushion, a double popliteal cushion, and a posterior plaster gutter. 

-- - fust as in putting the sleeve on the arm, prior to the use of the*corresj)on(b 
ing apparatus for fractures of the humerus, the leg covering is rolU'd up, 
slij>ped over the foot, and unrolled from below u])wards over the leg, which 
is held as steadily as pc^ssible by an assistant ; it is carefully stretclie(l*> and 
every wrinkle obliterated. 

A single oval cushion is arranged under tlui heel and the tendo Achillis, 
with the inflation tube downwards, and is secured in ])ositi(ni by a few 
turns of a soft bandage. A double cushion is placed behind the knee ; one 
of the cliambers being above, and the other bek)W, the popliteal fold ; it 
is lixed like the lirst. The tube of the u])per chamber lies belund tlu* thigh, 
tliat of the lower chamber at the inner side of the leg. 

A plaster gutter is prepared with six thicknesses of muslin, long 
enough to go from tlie roots of the toes to mid-thigh ; a hole is made in it 
at the heel for the tube of the lower cushion, and two concavities are cut 
at the position of tlie malleoli. It is then applied (F/g. 373) ; before it is 
diy, the cushions are distended with tepid water, riie rest of the procedure 
IS deferred till the folK)wing day, and owing to the presence of this tem|)o- 
rary gutter, the remaining mameuvres can be carried out without causing 
the patient any pain. 

2 nd step. Construction of two Plaster Collars, upper and lower. 
— Tlie upper plaster collar is placed below the knee, two inches from 
the apex of the patella ; it is four inches wide. The corresiionding ])ortion 
of the posterior plaster gutter is softened by the application to it foj* live 
minutes of a piece of wool moistened with water. The plaster bandage is 
rolled round the leg at the projier level, care being taken to avoid causing 
any constriction ; after ten or twelve turns have lieen ap])lied, the external 
base-plate is put in position with the tip of the arm directed towards the 
foot, Jind steadied by a couple of liurns, then the internal plate is litted, and 
both are fixed by eight turns or so more of the bandage. 
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At the f()(A, tlie dofsal Iri-nialleolar cushion is first put in position ; 
this cushion has three cliamhers — one median and larger, which must fit 
o\Tr tlie anterior part of the taisus and the bases of the metatarsals ; two 
lateral, malleolar, which should be fitted rather above than below the 
malleoli (lu". 374). Ihis triple cushion is all-important, as through it the 
pressure is transmitted. Over it, a plaster shoe (the lower collar) is 



ai)p.traliis. ist step; Applieatinu of tin* Hit* puitliteal 

ainl lied cushions ainl the tcm]M.>rary plaster t;utUi. 


made hy a sufficient numl)or of turns of a |)Iaster baiula^i^t', care always 
being exercised to avoid undue constriction ; and in the sides of the 
shoe, at positions midway between tlie front and the l)ack of the ankle, 
two base-plates are iixed as before, but this tiir.e with tlie arms directed 
upwards. 



/•'/u. 374. Heilz-Ilover’s a]ii)aratiis. 2inl step: Appliealii n of the ]ilaster collars 
(u])])er <iiu* eoniplet(^I) ; the lii-nuilloolar cushion in pi^silioii. 


The bi-malleolar cushion is tilled with tepid water, and tlie collars 
are allowed to dry. 

yd step, - Putting the Inclined Plane in place, fitting the 
extension-tubes and the weight. — ^'Jio the action of the extensio»-lubes, 
the influence of the inclined plane, and extension by weight, are added. 
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The inclined plane is shown in Fig. 375 ,* at its lower part, two vertical 
arms are fixed, each of which su])ports a very obliquely-placed gutk^r ; 
the foot rests on the inner margins of these gutters, the weiglit being trans- 
mitted through two small rollers screwed to the arms of the lower pair of 
base-plates. 

The extension-tubes are then fitted, a moderate degree of tension 
being imparted to the springs. A cord is attached to the arms of' the two 
lower base-plates, and by means of it weight extension is provided as in 
Hennequin’s method. 

All that then remains to be done is to divide the temporary posterior 
plaster gutter with a Gigli saw, a little above the lower collar, a little below 
the upper collar, and to remove the intermediate j)ortion (Fig. 376). 

The apparatus is now complete ; according to the infoi^mation fur- 
nished l.)y radiosco})y, various measures will be adopted for tlie purpose 
of correcting any displacement which may still remain. Attention is first 



directed to reduction in the antero-])oslerior line. To raise a l)ackwardly- 
displaced fragment, a wedge composed of folded com])resses is slip|)e(l 
under the limb at the proper level. To push back a fragment which is 
projecting in front, a cushion is arranged over the projection, and over the 
cushion a band is jdaced, and its two ends i)assed through the median slots 
in the inclined plane ; by their means vertical or oblique traction can lie 
exercised as required when the cushion is filled. 

The same method is followed in correcting lateral disjilacements. A 
cushion is applied over the displaced fragment, and a band over, the 
cushion, taking its support from the extension tube on the opjiosite side 
of the limb, holds the cushion in position, and heljis reduction ; to avoid 
circular constriction of the limb, one of the ends of the band must, how- 
ever, be passed through the median slots. 

Each day the position of th^f bones is verified, and the apparatus 
modified according to the radiographic findings, until complete reduction 
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in all direction^ has been obtained. The time necessary for this result 
defends on the type of fracture, as a rule ; according to M. Heitz-Boyer, 
•it varies from three to six days. The apparatus is then left in place, 
the extension Iwing, however, a little relaxed ; a week later, an ordinary 



Tljitz-Tloycr’s apparatus. Kcinoval of the U-” yjortinn of the temporary iilastcr gutter. 
» TCxtciisioii tubes in position, lutwei-n the tipper ])laster collar ami the plaster shoe. 


plastor case may he siilistitutetl for it, hut it is usually much better 
to a*l!o\v it to remain until union is comj)lete. 

If a had, very olilitiue fracture has to be treated, and n(‘itlier Henne- 
quin’s nor Heitz-I^oyer’s a|)|)aralus is obtainable, it will, at least, ahvays 
be possilile to improvise an inclined plane, to lit the ])laster “ traction shoe ” 
and the le^.; {:,nitter, and so to provide contimuins extension with tlie lep 


E J G 



the borders of the notch for the kiicc. (f) Thich hauiniock. (n) Iiuiincd supports. (H) l.uleral 
bars. (I) I,eg cushion, (j) Anterior bender (sub-popliteal) of the thigh hatiiiiioek. 


flexed (or to s]^eak more correctly, with the leg horizontal and the thigh 
flexed, which produces the same result, i.c., relaxation of the posterior 
muscles). 

For the purpose of meeting these conditions, M. Hennequin has devised 
the apj)aratus represented in Fifis, 377 ^nd 378. It has been constructed 
and used in our hospital service, and can be improvised anywhere. 
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Take a ])icce of board, 9 inches broad and 30 incIiejJ long, hollow it 
out at the upper border, which must extend up to the ischium ; undernQaifch 
it nail two cross-pieces, to serve as supports to prevent lateral inclination. ’ 
On tliis base-board, at the junction of its lower two-tliirds and u])per 
third, a smaller i)iece of board, 12 indies long and of the same breadth as 
the larger, and ludUnvcd out to a de])th of 4 inches at its upper l^order, is 
fixed vertically. < 

Two pairs of obli(]uely-placed supporting bars are fixed by nails or 
screws to the two boards in the manner shown in 377 ; a piece of some 
strong material (the co\’ering of a mattress, etc.) is nailed to the upper 
])air of siH)])orts, and stretching between them will form the thigh hammock. 

The leg hammock is re])laced by a lirmly-packed chaiT pillow, arranged 
as in 7 ^/g. 37(S ; the two oldicjue bars ser\e to keep it friun Ix'ipg displaced 
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^78. — lU-tiiuquin’s ap'Uiratiis In use. (A) Ivvteiwioii stirrup. fBI I’lasli-r shoe. 

(C) Cushion Inr thijili. (O) Jam; «;iitier. (p) rulley aiul coni .‘^iii>porlin« theweii'hi. (1) String ait.iched to 
the coni, cxletnliu)' up ah»ni> Ilu- linih ami tied to a ctnk R which tlie patient kc« psat his side, and whieli 
ciud»hs him by puMiiiK on it to relax the ixtensuai. in certain inovinimts oi the trunk. (S) Cushion 
int<‘ri>osed belvveeii the skin <•! the heel ainl the ]>lasteT slme, and tuiu’shid with a stiini; whueby it can be 
withdrawn. (T) The inalUolar prohm^aticnis o{ the leg gutter. 


lateral!}'. Or, again, instead of using the jiillow, the leg hanimock may 
be improvised as follows : the two lateral bars (n, /w'g. 377) are not fixed 
at both extremities, they are left altogetlier free at the lower ends, and are 
jointed above to tlie edges of the vertical board d (in other words, they arc 
connected to the sides of this lioard by two .screws which are not driven 
quite home). Hetween the two bars a piece of sheeting is stretched ami 
nailed to them, and forms the harnmoclv. A Y-shaptxl jiiccc of wood 
serves to support them ; its lateral branches are jointed (by screws as 
before) with the bars ; its median branch is free, and engages in one of a 
series of notches, cut rack-fashion, in the base-board (a, Fig. 377) lor its 
reception. By means of this moval)le Y tlie inclination of the leg hammock 
can be varied, and the apparatus approximated a little more closely to the 
original form. ^ 

With this sinqile apjiaratus, continuous extension can be obtained 
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with the thigh* flexed ; the rolling carriage, above described, which trans- 
l>)rnis the weight of the limb into an extending force, is, of course, wanting, 
but still the principal features of the. a])paratiis are presorx etl. 

The plaster slioe and leg gutter are constructed in the manner already 
described, and continuous extension is provided as before ; tlie extending 
apjxiratus may also be improvised if necessary. 

» 

Lastly, in some circumstances and in certain surroundings these 
im])rovised forms of a])paratus, which take up a good deal of s|)ace and 
require constant watching, are less useful than immediately encasing the 
limb in a simjde plaster gutter. 

In these conditions, adecpiate results will only be ol)tained under tlie 
ex|)ress reservation, ihaf treiuefion is nf/ecied forflm'ilJi, and as exactly as 
possible, by the methodical application of xHiatevey means are available. 

Do not hesitate to have recourse to general aiuesthesia it is certainly 
worth tlie trouble ; for, as I have already said, it is an actual o|)eration, 
and indeed an im])ortant o})eration, which has to be performed. 

The assistant who is charged with the counter-extension flexes the 
thigh, and'’ raises the knee ; the surgeon gras])s the foot, and ])ulls in the 
axis of the leg, or a little (d)liquely inwards or outwards according to the 
nature of the displacement. 

If tlie lower fragment descends and comes into line, if the leg reco\'ers 
its natural length and shape, the knee is slowly lowered and the limb [)laced 
in the extended ])ositioii, the traction on the foot being maintained all 
the time. This will be a severe test ; too often the reduction which has 
been obtained with the leg flexed, disa])pears as soon as the limb is extended. 

If no displacement recurs, then at once apjdy a plaster gutter, 
envelo|)ing the circuinhaence ol the limb siilliciently and extending iq) to 
the lower third ol the thigh. Once more make sure that the foot is in good 
position at right angles to the leg, and see that the counter-extension, the 
traction in the axis of the leg, and the direct ]nessure on the upjxu* tibial 
fragment are kept u]) till the ap])aratus is perlectly dry. 

Here let us mention the ]dan recommended by Hennecjuin and Loevy 
lor a})j)lying the jdaster a])j)aiatus to the leg muk’r traction. ‘ .Alter 
having jdaced a pillow under the lower extremity ol the leg, and ])rotected 
the dorsum of the loot, the back of the heel, and the tendo A('hillis with a 
lew thicknesses of lint, the operator ])laces below the heel the looj) ol a 
strong bandage, the ends of which are brought lorward on either side ol the 
ankle'Oxer the malleoli, and cro.ssed over the tarsus, and then carried 
directly towards the waist of an assistant standing at the loot ol the bed. 
Th(^y are then knotted togeti*ier behind the back of the assistant, who, 
having his hands resting on the cross-bar of the bed, need only lean back 


> Or local aiia'stl»-sia at tlie scat of fraclmr : the skin having: hoMi siil>initlo<] to the usual 
aseptic prciuiratioii, .so to too niinims ol a A per cent solution of cocaine arc inji'ctcd \vith a 
lon^ needle, ri^hl down to the frajiincnts, into the interval between them, and around them : 
I>ain and nuiscnlar rig;iditv disappear in a lew ininntes, and n’diietion is easily elh'Ctod. (See 
G. Lkrda. /entralhlait fiir Chir., 7 dik*., 1007 ; also geKNO, Sue tie Chir , J2 juillet, ipoS ) 

VOL. n. . ^ , 28 
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and extend his forearms to exert very powerful traction. ' Posterior and 
stirrup splints of plaster are then prepared : the stirrup splint is cut at 
the middle, and the lower ends of the two resulting lateral splints are slit 
up for a length of 4 inches. Tlie posterior splint is applied first, then the 
two lateral splints, the traction bands passing through the slits in the 
latter, and the four ends are then folded under the sole. The assistant 
keeps up the traction till the plaster has set. i , 

A point of capital importance is the insjHiction and re-application of 
the ap])aratus during the course of the treatment. Too often, after the 
fixation apparatus has been applied, it is not touclied until the time when 
union may be expected to have come about ; it is then removed, and not 
uncommonly some undue projection of one of the fragments and unexpected 
mobility is found. As a matter of fact, after ten or fifteen days from tlie 
time of application of the apparatus, the limi) has shrunk so much that it 
is no longer properly fixed, and as the fragments are still very imperfectly 
united, they are liable to again become displaced. It is therefore necessary 
to kee]) a close watch over limbs which have been put up in plaster, and 
frecjuently to verify, particularly in tlie first weeks, the maintenance of 
reduction ; and if there is any reason for it, there sliould be iKt hesitation 
in removing and reapplying the apparatus. 

^Vhen the displacement cannot be corrected, and when the jirojection 
of the upper fragment reappears, as soon as the limb is extended, the leg 
may sometimes with advantage be immobilized at an obtuse or at a 
right angle, 

M. Ouenu described a case of this kind to the Societe de Chirurgie, in 
May, i8()(). It was a fracture of the leg at the lower fourth, with consider- 
able displacement of the fragments, which could not be kept in proj)er 
position. On flexing the leg to a right angle with the thigh, reduction 
became easy. 

Tlie ])lastcr apparatus was therefore applied on the leg flexed at a right 
angle, and resting on its outer side on the bed. A siinjile band sufficed to 
kee}) the upper fragment reduced ; the band was remo\’ed on tlie sixteenth 
day. Lnion took })lace with tw^o-thirds of an inch of shortening. 

At the end of two or three weeks, when union is fairly well advanced 
and the callus is sufficiently strong, an ordinary gutter splint may be 
ap})lied, the knee being brought very carefully into the extended ])osition. 
But again we must say, that in cases where the displacemcmt constantly 
tends to recur, nothing is so good as continuovs extension on an inclined 
plane. 

What has just been said applies also to spiral fractures, com- 
minuted fractures, and double fractures of the tibia with an 
intermediate fragment (Hg. 379). 

Some of these com])lex dis]:)laccmcnts may be (piite irreducible, even 
under general an<esthesia or with continuous extension. One of the* 


* Hknneqcin ct LoKvy, Loc. ciU, p. 108. 
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fragments lyirfg crosswise, or even sometimes turned uj), may offer an 
insurmountable mechanical obstacle to coaptation of the two principal 
eads ; or, again, one of the tibial extremities, very oblique and sharp- 
jxnntcd, may be deeply and inextricably embeddecl in the muscles ; or 
the upper tibial fragment may have penetrated the deep layers of the skin 
without actually ])erforating it, and cannot be disengaged. 



I'lii. i7<). Fractun^ of llu* Icji. IhmttU* fraclun: of tho tibia, with inlcniitali.atc frai'imnt. 


Ill siicli coiulitioiis, open reduction hfcoiiies necessary (see later, 
CdMPorNn FaACTUKM'.s). Ajiarl, however, troin such special indications, 
it does not seem that in ordinary jiractice there is a \’eiy lar^^e held for 
o])erative measun's in the treatment of simple fractures. 


FRACTURES OF THE UPPER PART OF THE LEG. 

(ireat effusion of blood, fretpient luemarthrosis, very slow bony union, 
joint stiffness, often to the extent of com])lete rigidity : these are common 
consequences, and hence, » consequences which must lie foreseen and 
])redicted, of a fracture of the iip])er end of the tih'.a, whether associated or 
not with a fracture of the libufa. Add to this the ]iossil)ility of vascular 
complications and secondary gangrene, and one has a good idea of the 
gravity of these injuries. 

Further on we shall see what oiiglit to be done in the presence of 
vascular lesions and compound jraciures. 

Let us consider first of all a type of.medinm gra\’it\', if I may use the 
<iX])ression. 




436 


SIMPLE FRACTURES 


It is always dillicult to make an exact tliagnosis at once. The knee 
and the upper part of tlie leg are enormously swollen ; and the joint its^Jf, 
as a rule, distended with blood. The profuseness of tlie hremorrhagic 
effusion is in itself a strong indication of the existence of a fracture. 

Examine carefully the patella, the femoral condyles, and the tubero- 
sities of the tibia ; often it is from the local pain alone that the diagiu)sis 
can be made and the character of the osseous lesions apinoxunately 
recognized. 

Less commonly some definite deformity is discovered, a sort of bendiiv^ 
foncanls of the upper til)ial extremity, the articular j)ortion of which 
ap})ears to be displaced backwards ; or undue projection of one ol the 
tuberosities ; or, again, multiple fragmcnls, which by their irregular dis))lace- 
inent cause great (leforinity of the head of the tibia, and under tbe pressure 
of the fingers give coarse crepitus. All these conditions are ordinaiily 
masked by the swelling and the effused blood. 

What is to be done ? To try to effect reduction with the guidance 
of the \ery uncertain local signs, and to immobilize the limb torthwiih in a 
l)laster a})paratus, is a procedure of very doubtful utility, and* one which 
will often be dangerous. It must not be forgotten that gangrene has on 
several occasions occurred under the compression of immediately applied 
ap].)aratus. 

llegin, therefore, by carefully cleansing the whole of the injured region, 
surround it with sterile gauze moistened with boiled water, and envelop 
it in a thick, lightly bandaged layer of wool, then raise the limb, and ])lace 
it on an inclined plane, which can be easily im])rovised anywhere, and 
secure it with a lew straps. 

Next day, or the day after, if the ha;marthrosis is very large, the 
joint should be aspirated, and tlie use of the moist dressings continued lor 
several days, and the limb kei)t at rest and well raised. 

Under this preliminary trcaiment, the ])ain diminishes, the swelling 
subsides, and, at a subsequent examination, it will be jxissible to determine 
more exactly the nature of the lesions and the osseous delormity. 

If the deformity is not very marked, the best j)lan will be to b(‘giu 
massage at once, without immobilizing the limb ; this will be the best 
means of hastening consolidation and, at the same time, sax'ing as much 
as i)ossible. of the function of the joint. 

If, however, there is a notable displacement backwards ot the l)ony 
plate which bears the articular surfaces, an altnormal jirojection of one of 
the tuberosities, or an actual angulation of the upper extremity ol the tibia, 
the deformity must be reduced, and to do it properly chlorolorm 
must often be given. , 

Traction applied to the leg, combined with direct ]uessure on the dis- 
j)1aced fragments, will usually effect reduction. Immobilization is neces- 
sary by means of a posterior jdaster gutter extending from the middle of 
the leg to the middle of the thigh, or Hennequin's apparatus may be used. 

The limb must be kept in tlie .'.plints for some weeks, and then massage 
and systematic movements will be begun. 
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In cases ot^this kind, in suitable surrounding's, exi)osiirc of the seat of 
Ifil^ture, open reduction of the fragments, followed by their lixation by 
•si>tuie or clamps, would |)erhaps give the best results ; in general practice, 
however, it is scarcely ai)i)licai)le. 

With regard to the isolated fractures of the upper end of the 
, fibula, <t is necessary to mention ; (i) The fyaclurc oj the upper third, 
witli or without se])aration at tlie tibio-hl)ular articulation ; ( 2 ) The 
fractures by the tearing of the head of the fibula. 

1. Fracture of the Upper Third.- -After all injuries of the ankle 
and leg, it is advisable to examine the libula from below upwards in its 
entire lengtli. Fracture at the upper third is not uncommon ; it renders 
itself evident by a fixed local i)ain, irregularity of the axis of the bone, 
sometimes by dermite cre))itus. W’hen these conditions are found, it is 
always necessary to relnrii to the ankle, and seek for a se|)aration (diastasis) 
at tlie tibio-hbular articulation. > 

It is not constantly ])resent, although these fractures of the upj)er 
part of the libula may ordinarily be ranked under the common title of 
Maisonneuve’s fractures by diastasis; if it is absent, the accident is 
less serious, immediate massage is indicated, and the i)atient may l)e 
allowed to walk after a few days. 

W'hen a tru(‘ diastasis exists, a se])arati()n of variable extent l)etwcen 
the tibia and libula at the inferior tibio-libular articulation, and the case is 
reall\' one of typical fracture by diastasis, tlie inognosis is very different, 
and particularly if the com})lication has at first been overlooked or 
inade(iuately treated. It may ultimately give rise to very serious disability 
in standing and in the movements of the foot, the cure of which will be 
e X cee( I i n g 1 y d i iTi c u 1 1 . 

Hroadening of the ankle sliould always make one think of a diastasis. 
If there is not loo much swelling, it may be possible to detect l)y ))alpation 
that the external malleolus is displaced laterally as a whole, it is not simply 
tilted outwards, but displaced en masse, and can be moved from before 
backwards, and from witliin outwards ; radiogra])hy is necessary lor the 
conlirmation of the diagnosis. 

In the jnesence of this inferior tibio-tibular diastasis the foot must be 
immobilized in plaster forthwith after exact reduction, and the a[)paratus 
must be closely watched and reapplied later, when the subsidence of the 
swelling allows some play t^ the malleolus. 

2 . Fracture by Tearing of the Head of the Fibula. - In these 
casfts the external poj)liteal nerve is often injured ; the fracture is tlien 
accompanied by extremely acute pains radiating over the whole of the 
corresponding luilf of the leg ; such pains should always attract attention. 


* y)i;KNi', “Dll diastasis do l’articiilati«»n lil)ft)-por<»iiioro inlorioure.’’ h'ev. de Cliir.. i«)o7, 
t. i., p. .Si)7, and t. ii., p. (> 2 . 
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On several occasions, indeed, a limb has been iinmobilizec! at qrnce, and 
it was only at a later date, on the removal of the apparatus, that tllb 
paralysis of the antero-external muscles of the leg was recognized. • 

Therefore, investigate these abnormal ])ains closely, enquire as to 
the zone into which they radiate, sec if there is any ana.‘i!thesia in 

the areas of cutaneous distribution of the anterior tibial and musculo- 

cutaneous ner\’es, and if there are already any indications of muscular 
weakness. 

Then try to bring the head of the fil)ula, which has been dragged 

upwards by the bice])s, down into its place : if tlie pains cease when coapta- 
tion has been obtained, one may be content with apj)lying a well-])added 

bandage, or a silicate ap])aratus, 
with a tampon ])laced underneath 
to prevent a recurrence of tlie 
upward displacement of the head. 

More often coaptation will 
be impossible, or the nervous 
troubles will persist ; tliis will 
be an indication for hnmediate 
operation. 

'rile site of fracture, the 
bicipital fragment of the bone, 
and the diaphyseal surface, will 
be ex])osed by an external lateral 
incision in the line of the u])pt‘r 
])art of the fibula. With great 
care the lacerated muscl(‘ fibres 

will be retracted, and the ex- 

ternal popliteal nerve looked 
for at once ; it is easily found 
by working from above downwards, and from behind forwards (/wg. 
taking as a guide the tendon of the bicej's, immediately beliind which 
it lies. The nerve is disengaged and drawn aside. 

The next stej) is to bring the two bony fragments into contact, and 

to fix them by one or two sutures, placed in such a way as not to injure 

or compress tlie nerve. If any dilliculty is experiencetl in liringing down 
the head of the fibula, the best ])lan is sim])ly to excise it by dissecting it 
out from the surrounding tendinous fibres. The diaiihyseal end will be 
rounded off, and the external popliteal nerve replaced where it will be free 
from liarmful compression. 



I'lil. I'lMC'tijrc of tin* ii|)p<'r end of the 

fibula, r;xj»osuri- of the srat of fracluir and the 
exU-rnal popliteal in-rvr. 


FRACTURES OF THE LOWER PART OF THE LEG. 

These are the supra-malleolar and bi-malleolar fractures. We 
shall not refer to the isolated fractures of the malleoli and the fractures 
by leafing the lower end of the ^fibula, all of which are best treated 
by massage alone. 
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Supra -malleolar Fractures. — h'lg. 381 represents a type of supra- 
^nlajleolar fracture with backward displacement of the lieel ; the line of 
‘fracture is oblique downwards and forwards; the upper fragment lies in 
front of the ankle, the heel falls back, the forepart of the foot aijpears 
shortened, the back part elongated. ,\t lirst sight, the condition looks 
like a dislocation backwards of tlie ankle. 



r/,!.'. .Suiir;i.nuilU<»lar Iraettirr, with backward disphurincnt «»r Hit- heel. 


*It must be reduced. Naturally reduction is not always easy, but it 
must always be as correct as possible. Any defonnity which ]x?rsists, 
however small, will e.xpress itself by a vicious inclination of the foot and by 
an interference with its iiselulness which is always serious. 



pSj. Cununiiimed stijira-inalleolar Iracltire, with disidacenu-iil nl the fotit 
bat Kwaids and Diilward.*?. 


• 

Have the leg flexed and the knee held, then f^rasping the foot as 
before, pull in the axis of the limb, at the same time raising the 
heel. If needful, if reduction is not f|iiite satisfactory, the foot is given 
to an assistant, who will maintain tJie traction while the surgeon applies 
direct pressure with the thumbs on tlie projecting upper fragmeill, and 
})ushes it back into place. 
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In another and nuicli rarer type tlie line of fracture is* oblique in the 
0|)posite direction, downwards and backwards ; the ui)per fragiiKdiit 
slips backwards and displaces the tendo Achillis, • 


the whole foot is carried forwards as if dis- 
located. 

Reduction will be effected by traction in 
the axis of the Hexed leg, while at the same 
time the foot is pushed l)ackwards. 

The line of fracture may be oblique out- 
wards ( 7 ^/g. jSj) or inwards, the displacement 




i’iii. 5^^. Supra 
Irarturi-, oMicpK’ly outwards; 
mvat «lt’viatiou i’»f tlu- loot. 
(Itouvior’s sptriuu‘11, 1 ^ 71 , Musi-l- 
Duiuiylroii, j ;; A.) ^ 

lateral, and the rota- 
tion of the foot very 
considerat)le, as shown 
in 

Immobilization in 
a plaster gutter must 
follow n'diiction, the 
foot being care full \ 
maintained in ('orrect 
|)osition until the ap- 
paratus is thoroughly 
dry. 

B i - m a 1 1 e o 1 a r 
Fractures. f now 

come to the bi-malleo 
lar fractures, atul es- 
l)ecially to Dupuy- 
tren’s fracture (/'/g. 
384), the type of 


VS4. — I >upuy lien’s bi-nuilleolar fracture. 


bi-mal leolar f ract ures 
with great disidace- 


ment. 

1 fie foot IS displaced outwiwds and somewhat backwards ; a deep 
depression on the outer side marks the point of fracture and bending of the 
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fibula ; on the inner side, the upper fragment of the internal malleolus 
^ loitns a ]H()jecting ridge, which stretches and bruises the o\ erlying skin ; 
*tlfe astragalus moves from side to side in the enlarged socket of the ankle 
joint. 

Here, again, immediate and e.vact reduction is essential. One must 
never be content with incomiilete reduction. A slight degree of deformity 
^rnust ndt be left to the future, to be corrected during the after-treatment, 
when it can be set right at once, with chloroform, if necessary. Too many 
cases of vicious malleolar union are seen ; too many secondary operations 
have to be performed for the correction of these deformities, and the 
disabilities which result from tliem, to ]:.ermit of anv doubts as to the 
soundness of these precej^is. 

Flexion of the leg is always a very useful preliminary stcj) ; traction 
is then exercised in the axis of the limb, and at the sarnie time the loot is 
drawn firmly inwards. 



vSi. Jli-iiialliMthii ItJtitin-. willi ot Un- li;Kk\v;iiils. 


.\ belter result will sometiiv.es be obtained by laying tlu‘ inner surlace 
of the ankle against one’s knee, and while it is held with the lelt hand 
against this solid ixnnt of sui)port, the right hand, gras|)ing the sole with 
(he thumb on the external malleolus, slowly and steadily corrects the displace- 
ment and restores the foot ?o its ])roper positiem. 

It will very seldom hapixm that with care and under chlon)lorm — 
reduction cannot be effected. 

• Still com))lete irreducibility may be met with ; in siu'h cases, rememl)er 
the possibility of a wedge-shaped fragment, a splinter from the external 
.surface of the tibia, being interposed between the articular surfaces, and so 
forming an insurmountable obstacle to reduction, because of the impossi- 
bility of getting hold of it. 

In the event of final failure, ami if a mdable degree of deformity 
remains, then reduction by open methods is indicated (see later). 
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The best ap})aratus — need it be said ? — is a plaster gutter, carefully 
watched while drying, as we have so often emphasized, and renewed lal^f 
if, once the initial swelling has subsided, it ceases sufliciently to control 
the limb. Not only must care be exercised to keep the foot at right 
angles to the leg, b\it also to correct the displacement of the heel, 
which almost always falls backwards in these fractures (figs, 385 
and 386). •» 

Dupuytren’s splint cannot be compared with the jdaster gutter ; but 
it is still very useful as a temporary emergency apparatus. 

A long splint can be fashioned anywhere, a cushion can always be 
obtained, and bandages always made out of old linen. The splint is aj^plied 



/'i;'. ^8^. Ui-nialUolar Iracliirc, with tiackwanl jlisplaaiiioiil of thr loot. 


to the inner surface of the limb, so that it extends l)eyond the sole of the 
foot ; the cushion is arranged between the splint and the liml), and is 
folded back at the level of the internal malleo>ar fragment, so as to form 
a thick i)ad there. Splint and cushion are fixed to tlie liml) at the knee and 
above tile ankle by two roller bandages, l^cductioii is then effected, and 
the foot maintained in adduction by a third Iiandage, taking its support 
from the splint, and applied as shown in Fig. 387. 

In ap])lying this reducing bandage, care must be taken to raise the 
heel ; but, however it is done, the lieel always in the end falls back again. 
Dupuytren’s splint can therefore only be considered as a temporary 
appliailte, but may still be use/ul in certain places, in moving tlie 
patient, etc. 
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We cannot ^devote much s[)ace to tlie consideration of the ambulatory 
tfegtment of fractures, wliich can scarcely be considered as a method 
*of-gencral application. Howe\er, it may be very useful in certain circum- 
stances, for fractures of the leg in particular, and it is desirable tluit every 
practitioner sliould be equal to carrying it out. 

Of course, in urgent surgery there can be no question of special 
^orthopiLvilic a})paratus, but the following ])lan, if properly executed, will 
give very good results. 

I'he limb is enveloped in a sheet of lint, which extends froni the toes to 
above the knee ; a i:)lasler l)andage is applied from below upwards, the 
turns overlai)ping, and undue constriction l)eing avoided. In this way a 



/-/!,■. DniuiytiX'ii's si»Iint. Ai-iplyin^ tin/ Lainlii^r mninl tin- 


plaster case is made, tlie upper Ixuder of wliich lies two inches below the 
knee ; the leg is maintained in good position during the ajiplication of the 
bandages and until the app«ratus is completed (F/g. 388). 

Over this inner case, the stirru|> is next arranged ; tlie stirrup •is a 
double zinc rod, long enough to*extend up the sides of the leg to just below 
the Juberosities ; the ujiper extremities of the lateral branches are expanded 
into flat plates. Tlie two lateral Vnanches are adjusted in the axes of the 
malleoli, and so that the cross-piece lies about an inch below the sole. 

The stirruj) is next li.xed by rolling a plaster bandage around the end- 
jilates (7'7g. 389). A good many turns are retiuired, especially o'er the 
upper margins of the jflates, so as to cov^r them in completely, and prevent 
them from afterwards slipping upwards. 
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A second j)laster bandage is tlien applied lower dowif, at the sui)ra- 
nialleolar region (/•'/». apo). care being taken to press the turns of Uik 



3«0. Anibiilatt.ry apparaUis fi)r the lew. I?iltiiiK the slirrui) ; fixiitit)n of the two end plalt-s. 


handa^^e with the thumbs down against the margins of the stinup, in order 
to fix it as completely as possible. 
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Place a slieet of mackintosli under the ap])aratus, and leave it to dry ; 
attemj)t must be made to walk on it till the followinj^ ^dter its 
condition has been ascertained. 



f 'fK. Vi'J. Ainliiiljitnrv jippanitiiK tor llu- It-i;. ol the stirrup .iLow tin- njjlln.li. 



Fiu. -p)!. — Ambulatory a]>paratus for llu* k-K. Tlu* apparatus i‘onipk-lr«l. and in proriss <if dryinj;. 


The patient walks on the transverse, subpedal bar of the stirrup, from 
which the weight is transmitted directly to the tibial tuberosities, the 
seat of fracture and the foot remaining,, as it were, suspended between the 
two lateral branches. 
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i 

xi-Fractures of the Bones of the Foot. 

• 

Fractures of the Os Calcis, — Two typos l equire to bo distinguished : 
(i) Fracture by crushin*^ (Malgaignc's fracture) ; (2) FracHire by iearim^ 
(Boyer's fracture), much less common. 

1. A crush of the os calcis [Fig. 391) generally results fr^m a fall 
on the heel ; it may be unilateral or double. The heel is flattened anJ 
broadened, the plantar arch obliterated, the malleoli lower than normal, 
and the foot slightly everted. W'hen the lesion is unilateral, the deformity 
is at once seen when the two feet are compared, especially when they are 

examined from behind. PreS' 
sure from below^ and also 
transversely, on the os calcis 
elicits an acute pain this is 
a very valuable sign in cases 
where the swelling is great. 
M. Destot has described differ- 
ent varieties of tlf!s fracture, 
according as it affects tlie 
anterior, the middle, or pos- 
terior segments of the bune.i 
The fracture of the os 
calcis by crushing is a par- 
ticularly painful condition, 
and the ])ains are very per- 
sistent, and give rise to great 
difficulty in walking. They 
are due to flattening of the 
internal plantar groove and 
compression of tlie structures 
which traverse it (plantar 
nerves). 

An attempt should always be made to effect reduction ; the knee being 
flexed, the fore-part of the foot is grasped with one hand and the heel with 
the other, and strong lateral traction inwards and outwards, tending to 
invert and evert the foot, is exercised. If nothing yields, an effort is 
made to draw the heel forwards, and the foot is adducted and abducted. 
Com])lete reduction cannot always l)e obtained-r 

The foot is immobilizxHl for a short time, and then massage and local 
gymnastics are begun, and pursued for a lolig time. 

2. The fracture by tearing is due to the sudden and violent action 
of tlie muscles attached to the tendo Achillis ; it involves the postero- 
su])erior part of the os calcis, and detaches a wedge-shaped jiiece of bone, 
with the ajiex directed fonvards. The fragment is displaced forwards and 
upwards {Fig, 394), and often jierforates the skin. On paljiation the bony 

f 

' “ Fracture's du tarse pe)Sl(‘ricur.” Rev. de Chir., 10 aout, 1902, Nn. 8, p. 218. 
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Fig. 3IJ2.— Fracture by cnishinK thf os calcis. 
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wedge is felt, And its ynojecting yxistcrior border can be recognized, as 
can also another sharji ridge on the os calcis. 



the tarsus an<l iiu-tatiirsiis («lorstil surface). (T) The anterior l»oi(ler ot the hnver 
end <if the tiliia. (A) The asiraualtis. (Sc) Scaphoid. (C*. C“. C*' oiid p'd ctineiforiu tioiu's. 

(MMIVIMM) The five metatarsals. (Cb) The Cuboid. (CD The os calcis. (PR) reronetts brevis, (pff) 
Pcioni’iis loUKUS. (E) Aslranalo-calcaiieal «HM»ve. (P) Uxteriial malleolus. 

The l)est treatment and the presence of a con insect wound is often 
another indication for it - con- 
sists in opening up the area by 
a |)osterior vertical incision, and 
the leg being Hexed, and the 
foot strongly extended, bringing 
the detached fragment down into 
contact with the fractured sur- 
face of the os calcis, and lixing 
it in position by two lateral 
sutures,! or by means of a bone 
stai)le (sec later, Kki'niox of 
Fkactukfd Bonfs). 

Lastly, isolated fractures 
of the anterior extremity «f 
the os calcis (F/g. 595), or of 
the •internal tubercle (susten- 
taculum tali), which is displaced 
into the hollow at the inner side 

‘ S«*c‘ th(‘ paper by Tth'ii-.k and Dksfossks. “^‘ractnn's dn calcanriim par arraclubient. 
Pri'sse mciiicale, 13 avril, iSoH, p. 177; Pothekat, Soc. de Cliir., 7 nuv., 1900. p. 1010; and 
Fkan^ois Hce, Ibid., 14 nov., 1900, p. 1019. 
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of the os calcis, and comjaesses tlie plantar nerves, may he ol>servecl. 


The foot is in a ])osition of valji^ns ; 



pain can he elicited hy pressure vn 
the inner side of tlie l|eel« 
below the internal malleolus, 
and in the same position 
tlie displaced fragment can 
he more or less delinitely felt. 



.. 

\y' 


Fractures of the 
Astragalus. These are fair- 
ly often complicated by dis- 
locations (see above). When 
occurring as isolated injuries, 
they may belong to different 
types, which have* been care- 
\ fully studied experimentally ; ' 

j but, though they may be 

flisco\’cred by radiogra])hy, 
can hardlv l)e nvognized b\' 





I’ iK I'lactuiv (»f tlif aiitiTidr cxltvintly the os lalcis. 

an ordinary examination. Thus we may 
see transverse fractures of the neck, 
detaching the head of the bone ; or of the 
body sagittal fractures, the line of 
fracture of which is always oblique from 
behind forwards ; or fractures of the 
posterior tubercles. 

It is necessary to remember, that in 
a fracture of the astragalus, the foot is 
disi)laced inwards, the (external malleolus 
very prominent, the sole of the foot 
usually inverted, and the inner border 
shortened. In the cases where deformity 
persists, the fo(d is in a jiosition of 
equino-varus. 

«. Keino\'al of the astragalus is certainly 
the best line of treatment, and if thert'- 
is a 'wound sliould be adopted without 
hesitation. Of course, the surrounding 
conditions must be taken into consider- 
ation before deciding on operation. 


on 


// 




\yj\ '\f\' ( 

■ r 4 \ ■■ ■ II H ' i,--) 




I 

/.- • ■ ■ 'A-.: v-;;*' 1 




I'tat'luri* (if the ist 
iiK't.'itarsiil lidiic. 


* So* OMiiKKDANNK, “ latuU* dfS fr^ctiuTs ik* I’astrajialc,” Kcv. tie Chir., lo aout, 
No. H, p. 177 ; (;t N(». <>, |). ^14. 
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Fractured of the other Bones of the Tarsus joj). — Tlie 
diagnosis will de])cn(l on tlic local ]niin, the defonnity, and ]iarticnlarly on 
the radiographic hndings. They ought to l)e treated by rest and inassagc. 
I need not stoj) to consider the comniiniited and nuilti})lc fractures of the 
tarsus as a whole, or the crushing injuries, which besides are often com- 
pound, and will be more a])pro])riately treated undei' the heading of 
ct )n 1 ] )o »in d f rac t ii res . 

Fractures of the Metatarsal Bones. These are ctiinparatively 
common, and one interesting variety may be mentioned : that which 
occurs, often in l)oth feet, and usually affecting the 3rd metatarsal, in 
soldiers during forced marches. It manifests itself by obstinate, ])ainful 
swelling of^tlie foot. 



I'lK. l'‘nictiiris ol the jiul an*-# 

ini iiu-tatarsil.*'. 



/•/{,'. Multipli: hiUUnv> nl lla- 


A metatarsal fracture is recognized by l(M'al ])ain provoked by direct 
pressure, or i\y comjaession of the Ixme in its long axis, one hand fixing 
the tarsus while the other presses the heads of the metatarsals l)ackwards. 
rile early ecchymosis, in bands over the intermetatarsal s])aces, mentioned 
1)V Thiery, is also to be noted. Lastly, deviations (Fig. 3 ti()) or overlapping 
(Fig. 3()7) are sometimes found, and must be reduced. .As a nilei these 
fractures are treated by rest and massage, 
voi.. II. 


20 
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Fractures of the Toes. — Tlie same treatment is applicable here. 
In cases of multiple fractures the result of crushes 398), it \yili 
be well at first to fix each of the toes, after reduction, between t\vo 
small lateral splints. 


COMPOUND FRACTURES. 

Every op.en fracture, however small the solution of cutaneous con- 
tinuity may be, is a source of grave clanger, local and vital, and tlie future 
of these fractures depends (essentially on the iniiriediate treatment. 

The indications to be met naturally vary according to the character 
of the osseous lesions, the lacerations of tlie soft parts, or the associated 
vascular lesions. Clinically the following groups may b>e recognized. 

I. Compound Fracture with little or no Comminution, no 
Vascular lesions, no extensive Muscle laceration, and with a 
small Cutaneous wound. 

If the wound is small, merely a perforation of the skin, lileeding, not 
dirty, and quite recent, it will be well to refrain from opening up the lociis 
of fracture and from any atlemi)ts, which are almost always unnecessary, 
at cleansing the deej) j)arts of the area. Protect the small wound will,) an 
aseptic compress and shave the limb widely around, wash it with boiled 
water and soap and with spirit ; then remove the in'otecting compress from 
the wound, cleanse its margins with spirit and the bottom witli a dry swab ; 
when the cleansing has been adequately effected, cover the wound with a 
piece of sterilized gauze and a little wool, and secure the dressing with a 
l)an(lage. Then immobilize the limb at once in a plaster ap])aratns. 

It is a different matter when the cutaneous wound is an inch or riKne 
in extent and tlie l)ones are exposed, lii such circumstances, sujKMlicial 
cleansing of the wound and the surrounding area, followed by the apjdica- 
tiou of an occlusive dressing, is never sulficient. I know (luite well that such 
measures may be followed by an uncomplicated recovery ; that only means 
that l)y good luck the wound had not been infected. In siiite of th(‘ most 
favourable appearances, nothing is known, nothing can lie known, of the 
<'()ndition of the wound ; and if the dangers incurred are definitidy recog- 
nized, if the terrible possibilities associated with these injuries, which 
aj^pear to he. so benign, are known, one will never rest content with passix e 
measines and delay. 

The deep, subcutaneous focus mus»t be disinfected. Hegin then 
by soaping and brushing the whole area, washing it with spirit and ether, 
taking care to keep the wound covered with an asei)tic compress, to prohect 
it from avoidable contamination ; then cleanse the wound itself with spirit 
and boiled salt solution. Next enlarge the cutaneous |xn*foration (/w‘g. 39(1) 
sufficiently to give free access to the fragments, and irrigate the whole 
exposed subcutaneous area freely with very warm l)oiled salt solution. 
Wash away the clots, the little splinters of bone, and the debris of all kinds ; 
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cleanse the spaces between and around the fragments ; but during this 
litigation and cleansing, be carelul to disturb the iractured extremities as 
h+tle as i)ossil)le. Open up the way for tiie solution without strip|)ing the 



a.t)iJHU)Uii(l Iracliin* «il tlu* tibi.i. Tlu* ctiUnK‘»>iis pcrioralidii lias briai 
ailari'cil l«)njLiilii<Iii!ally. 


IM'ijostoiini, witliout toaiing tlic niusclos, and witlimit rausin!,' hlmling. any 
nioir than is alisdlntcly nnavoidablo 400). 

Tin* cleansiiif' must lie carried into all leccsses and ri'^hl mmd tlie 
lraf;mon(s : it is (inite unnecessary, liowever, and \erv liarinl'nl lu the 



• /' /t’. ,|00. "CoiiiiMHiiul IractiirL- ol llu’ tibia. TlirVlrtinsiiij; of deep p'art ot llu* woiiiul. 

healing processes, forcibly to bend the broken limb, to make tlie edges of the 
fracture gape excessively, and to destroy the vascular connections o[ the 
two ends of the bone for a considerable |length. 

Once the cleansing is completed, if the conditions appear satisfactory, 
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the superficial wound will l)e closed, a small opening lor (Irainage being 
left at the lower angle. If the accident is quite recent, the injured area, of 
small extent, and the local lesions slight, the wound may even he sutured 
com|)letely. 

In the opposite conditions, however, it is always prudent practice to 
leave the wound open more or less widely and lightly packed with a strip 
of sterilized gauze. Over it a well-padded dressing is a|)))lied and carefully 
bandaged. .At the same sitting, reduce the fracture and immobilize 
the limb in a plaster apparatus. 

Reduction demands great care, and one must not be content with 
anything short (d* exact adjustment of the fragments. If they can be 
brought together and maintained in good position without trouble, a well- 



/- / ■. 401. Applifiilion »>t a pUisU-r ai)]Mralns with a iiH.vahlc lalrral sliulti r 
lor (Inssinsj tlu- woiiiui in a romjMiuiuI Irialiirc. 


apjilied plaster api)aratus such as we are about to describe will lie sunicient. 
If m)t,then direct lixation by sutures, staples, or i^egs is necessary (see later). 

W'ith regard to tlie ])laster aj^paratus, in cutting it take care to allow 
lor the tl.ickness ol the dressing ; if necessary, provide an o])ening at tin? 
position of the wound or lit a small movable splint there, wliich can sub- 
seijiaf.itly be turned down like the leaf ol a table (Fio. 401). See that 
reduction is maintained, and that the lin'rb and foot are kept in good 
position while the a|)i)aratus is in [irocess of drving. 

Enlargement of the wound and immediate cleansing of the site 
of fracture, exact coaptation of the fragments and bone suture 
if necessary, immediate immobilization in a plaster apparatus • 
these *arf‘, in. our o])inion. the essential indications in the immediate 
treatment of conq^^ound fractures. I have treated, and have had treated. 





COMMINUTKD, WITH LARGE FRAGMENTS m 


a C()iisi(leral)le* number of fractures by tliis inetlioci ; the results vvhicli I 
liiive seen justify me in recommeiuliuj^ it as tlie method of clioice. 

Immediatedmmobili/.ation ought to be considered as essential in these 
cases, even — indeed especially — in fractures wliich are already infected, 
and by jdasler alone can real and lasting immobilization be obtained. As 
(o the dangers of gangreiK^, or other accidents due to com|>ression of a 
swollei'i and infiltrated limb, there is little reason to fear them under an 
ai^|)aratus which does not embrace the entire circumference of the lind) and 
which lias been carefully a])plied. l\irsonally, 1 ha\ e seen a leg become 
gangrenous under a Scultetiis ai)))aratus ; I luu e never seen such a comjdi- 
cation when a plaster gutter has been used. 

rndoubtedly, after a time, the swelling subsides and the limb shrinks, 
and the idiister case becomes too wide ; but it is tlien a very simple matter 
to apply a fresli apparatus after liaving removed the dressing and examined 
the wound ; further, if satisfactory reduction has been obtained at first, 
only a little lateral (lisi)lacement will occur, and can lie easily corrected. 

I may add that immoliilization is also the best means of alleviating 
the })ain. 

, 'fhe ibethod of treatment which has just been outlined almost always 
necessitates general amesthesia, iiarticulaiiy in cases wliere there is much 
oveiiapinng and reduction is dirticiilt ; when then* is but little displace- 
ment, and only opening up the wound and irrigation are reijuired, they may 
be performed simiilv with local amesthesia., or without any ancesthesia 
at all. 

2. Compound Comminuted Fracture, with large Fragments, 
without serious Vascular lesions, but with more or less extensive 
Cutaneous and Muscular lesions. 

In these cases, the wound is large and contaminated, its walls are 
contused and lacerated, reduction and coaptation of the fragments 
are difticiilt, interpositicju of muscle is common ; there is, in fact, from 
all |)oinls of view, (luite a diihcult task to be undertake^. 

(live chloroform or ether, |)repare the wholi* region and the wound as 
befoie : enlarge the wound freely, and irrigate it with waiJii lH)iled salt 
solution. 

h'xcise tlie fraved'i)ut lags of tibrous tissue and the lorn strips of muscle 
which hang here and there ; but do not let the desire to get a clean-cut 
wound lead to doing too much. Remember that tlu'se sha])eless fragments, 
although they have retaii.KHl but little vascular connection, will recover 
tlieir v itality and plav a useful ])art in the formation of the bone cicatrix. 

Above all, respect the Umv. tissue ; remove only the com])letely 
separated sjdinters, or those which have scarcely any attachment and are 
interposed Ix'tween tlie main fragments ; .separate the little lla|) of peri- 
osteum to which they still adhere without cutting it. Sometimes one will 
find large jMeces of bone com])letely detached and which simply come away 
in the hand ; they must be extracted, since they are very likely to act as 
foreign bodies in the wound between tlip Iragments ; but alter sucb lossof 
substance coaptation often becomes very difficult. 
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The meclianical cleansing and disinfection of the site oT fracture form 
only the first step in the operation ; the second must consist in tjni 
reduction and coaptation of the fragments, and it is essential that tl?e 
contact should be sufficiently wide to insure ultimate consolidation. 

The necessary coaptation can only be obtained by certain manoeuvres, 
varying according to the character of the osseous lesions, and which will be 
discussed elsewhere. (See Opkn Rkdit.tion and Kk-union or Fkactured 
Bonks.) It is, however, necessary to guard against doing too much and 
aggravating the injuries to the soft parts and the denudation of the bones 
in striving to obtain ideal coaptation of the fragments, which even if 
achieved must in tlie nature of things be very ])recarious, since it is very 
likely to be disturbed during the ai)plication of tlie dressing and the 
immobilizing apparatus. ^ 

The fragments of a broken bone cannot be joined together like the two 
ends of an inert rod, and no good pur|)ose will be ser\ ed by the most exact 
artificial restoration of continuity, if later the sole agent, the “ living ” 
callus, which can jn'odiice [lermanent union, is wanting. Continuous 
extension on the leg, the thigh, or the arm, })roperly a])i)lied and carefully 
supervised, will give better and surer results than the most *'])ersistept 
attempts to obtain direct mechanical adjustment. 

Therefore devote every care to the local cleansing : in all the rcce.^ses 
of the wound, under the stripped-uj) skin, between the muscles, behind the 
fragments, and esj^ecially between the fragments, wliere anything tliat is 
interposed must be excised or removed. Bring the fragments together as 
well as possible, and if the wound is large and under suspicion, do not fail 
to drain it freely. Leave a drainage tube at the lower angle of the incision, 
make a counter-opening at the bottom of the area from which the skin has 
been stripjHxl, and jdace another tube there ; do not suture the wound, or 
at the most ])ut in (uie or two sutures at the extremities, and idace a lightly 
packed strip of gauze at the centre of the wound, which is often still bleeding. 
Terminate tho procedures by a])plying a large dressing and, over the 
dressing, a plaster ai)i)aratus put on at once. 'I'liis oju-ration is one of the 
commonest and most serious which falls to the h)t of the isefiated practitioner. 

If there is no fever, tlie first dressing will, as a rule, be left untouched 
for eight or ten days : the time when comjdications arise will then lie past, 
and the gauze wick and the drainage tubes may be removed, the position 
of the liml) will l)e corrected, if necessary, and either the immobilizing 
ai)paratus be rclittcd, or continuous extension apj)lied, as may seem best. 

3. Compound Fracture, Dirty and Infected. I to now we 

have been considering cases in winch the traumatism had occurred (ipite 
recently, and in which, although we had considered the wound as infected, 
and had treated it as such, it was not necessarily so, or at least no signs 
of local infection had yet appeared. 

Ouite different are such cases as this : — 

A/i unfortunate navvy was knocked down and dragged along the road. 
He was brought to liosjntal. His left leg was bent in two at the middle ; 
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on the inner sftlc two inches of the tibia were projecting through a large 
fe^^r in the skin (Ffg. 402) ; the hone was ])lack with dust and dirt ; the 
\\»()nnd itself, its edges, and all the inner surface of the leg, were covered 
witli mixed blood and earth. 

A terrible accident undoubtedly, when we remember that in such 
circumstances the least danger which threatens the jxitient is suppuration 
at Itie tfieat of fracture ; diffuse cellulitis, tetanus, or sj)reading emidiyse- 
matous gangrene are only loo seriously to be feared. 

I have seen tlie symptoms of em))hysematous gangrene burst forth 
a few hours after an injury of this kind, in the case of a man who had l)een 
left untended in the cold, lying on some straw, and after all efforts, in si)ite 
of high amputation of the thigh, he died on the following day, 

.'\notl?i‘r exam|)le : A woman was brought io us three days alter 
sustaining a fracture of the left leg ; the fracture was compound, it liad not 
been reduced and scarcely even dressed. She had a temperature of 10 f : 
the whole of the inner surface of the leg was red and (edematous ; the 



/•'/:. 40-’. Coni])(iumI frartinx* nt Uic Ui;. 


upjU’r tibial fragment showed itself, greyish and dirty, in the wound, and 
e\'il-looking, Idackish fluid flowed from the cavity. ^ 

It was, moreover, a fracture of coiniiaratively sim|)le tyj^e ; there 
were onlv two fragments, and the soft parts had been but little damaged, 
rndonbtedly, if it had lieen jaroperly treated in the first instance, it would 
have liealed without the slightest com]>lication. 

W’hat is to be done with these gra\'ely contaminated fractures, which 
are already infected and inflamiMl ? The (lueslion of amputation naturall\’ 
arises, and up to comparatively rec'ent times, the answer was almost riways 

and rightly so in the afli^!nativ(^ 

, 4 V)-(lav- and particularly in the lirst hypothesis, that ol a rec'cnt 
accident as a rule we ought not to amputate ; we ought to |:erlorm 
the following ojxu'ation, altliough it is certainU’ more troublesome, demands 
much greater attention to minute detail, and takes far longer than any 
ordinary amputation. 

Open up the wound by an extensjve longitudinal incision, enlarge it 
also transversely if it seems necessary, after having thoroughly cleansed 
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tlic whole limb with soei)) and water, and alcohol and ethet. 'I'lie site of 
injury must be widely exposed and free access provided to its extreme 
limits. * 

Then proceed to remove the grosser particles of dirt with a stream of 
very warm boiled water, and, with the water and sterile gauze, go slowly 
and systematically over the whole wound, the fragments, the soft \)ixvis, 
the deep surface of the skin ; one by one, each bit of bone, each iiiuscle, 
each flap of tissue will be examined and cleansed. It is a work requiring 
patience and persistence. 

If the protruding fragment of bone is very dirty, widely stripped of 
])eriosteinn, or already dry, then excise it, or at least, with saw, gouge- 
forceps, or chisel, cut away its extremity and the cortical layer fnun its 
inner surface, and fashion it into a wedge ; shaj'^e the other fragiyent in the 
oj)posite direction, so that good broad surfaces can be iu-ought in contact. 

After these preliminary steps, inundate the whole wound with a solution 
of hydrogen peroxide. 1 shall have to refer frecjnently to the use of this 
valual)le agent, and later on shall quote cases showing its usefulness. W’ith 
a compress soaked with the solution wipe over the entire surfaca^. l.astly, 
in sucli conditions it is out of the (juestion to think of any elaborati* measures 
for securing exact adjustment or any method of mechanical rc‘-union of the 
bony fragments ; reduce the fracture as well as ])ossible, and lea\ e eA ery- 
thing open, placing draiiiage tubes in suitable positions and packing <:he 
wound lightly with gauze. After that, immf)bilize tlie limb. 

It is the local and general infection whicli must be comluited liist of all 
by these open methods ; later, when the danger is jmst, special measures 
will be required to get sound bony union ; and towards tliis object 
miicli will have been done if su])i)uration is a\'ertefl. 

When infection is certain and inllamniation has already set in, the 
same line of treatment should be followed, but the chances of ()l)taining 
good results are decidedly less ; still, one should never resort to am])utati()n 
in these cases \vhen the bone lesions are reparable and the s<)ft tissues not 
extensively damaged, unless danger Xo life is threatening, or the local 
symptoms are intractable and extending. 

4. Compound Fracture into a Joint. -In the foot, such an 
accident is not uncommon ; it is always serious, but the prognosis varies 
-and the immediate treatment must also lje modilied according to the 
gravity of the lesions, and also according to the date of the injury and 
the state of affairs with regard to infection. 

lake for instance, a case of Dupuytreili’s fracture with an extensive 
laceration of the skin over tlie internal malleolus, which is broken trans- 
versely and torn away from its attachments ; between the two malleolar 
fragments, the cartilages covering the astragalus and the lower articular 
surface of the tibia can be seen. 

Such an ariicnlar tmnind sliould be treated like an ahdomimd wound ; 
there must l)e no hasty, blind exploration with a dirty linger or dirty 
instruments and without j)roper aseptic preparation. 
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An open ^articulation must not be touched until everything 
i^ ^eady for carrying out the necessary reparative measures. 

^Iniiipection alone, or tlie slightest amount of |)al]>ation, will give all tlie 
information that is required ; any immediate exploration of the wound 
can sujiply nothing more, and would simjily introduet* fresh dangers. 

If the patient must l:e moved, and if no resources are available at the 
scene ofjiaccident, on no account must the wound be plugged with a 
handkerchief or any similar article which may be at hand ; if there is much 
bleeding, the upper part of the leg will be encircled with an improvised 
tourni(iuet, the wound simiily covered up, and the liml) fixed between two 
s])lints, fashioned on the spot (F/gs. 403, 404). 

It must be clearly recognized that in these com|)oimd fractures the 
future of the limb, and often the life of the i)atient, are decided by the first 
rlressing. 



/■/ 40.1. splint ini;»roviso(l with a InitulU* eJ sticks^. 



The whole foot and the lower jiart of the leg having been carefully 
cleansed with soap and water and disinfected, and the surgeon's hands 
pro};erly prepared, the site of fracture and the joint cavity are irrigated 
with very warm lioiled water ; the fragments will be everted, so that the 
si)ace between them and all recesses can be washed tint and cleansed ; all 
foreign liodies, little siilinters of bone, and clt)ts, will be removed. 

In the condition which •we have taken as an example, the extent of 
the damage to the tissues is as a rule very limited, and after the cleaifting 
is completed the bones will be reduced, the wound left widely open with 
one pr two drainage tubes at its angles, a large external dressing a])i)lied, 
and the limb immobilized forthwith. 

Tlie situation is more diflicult in the case of a comminuted articular 
tracture, a crushing injury of a joint, even when tlie accident is (jnite 
recent and when infection though certaiply to Ixp feared- has not ren'dered 
itself evident. 
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Begin with free irrigation with warm water ; enlarge t\ie wound longi- 
tudinally, and do not hesitate to make a second incision if it seems necessary 
for adeciuate access to the joint cavity. It is of the utmost importanceUo* 
determine at once the exact condition of tiie articular surfaces, so that 
api)ropriate measures may be adopted without delay. 

If, at the elbow or ankle for example, several large fragments, displaced 
and overlaj)ping, are found, an attempt will be made to disengsige Ihem^ 
and to restore their normal relationships, and sometimes it will be possible 
to reconstruct the joint surfaces very accurately. Bone suture, or better, 
pegging -if the means are available-- almost always form the indisj)ens- 
al)le complement of these conservative measures. 

Sometimes the epiphyses, one of them at least, are broken into 
numerous fragments of all sha])es and sizes, and the irrigating fluid washes 
away cpiite a quantity of bony scales and s|)linters, while others remain 
attached merely by slender stri])s of |)eriosteum or cajisule. 

It is (|uite hojxfless to tliink of reconstructing an articular extremity 
out of such debris ; still, do not remove the fragments before ascertaining 
that they are quite useless. If they cannot be used, then tht>y must , be 
remo\'e(l, the joint cavity cleared out, and the luoken e|)i|)hyses trimmed 
and modelled witli the gouge-forceps ; in fact an atyj)ical and economical 
resection will be pertormed. In dealing with tlie foot, an effort shouM lu* 
made to preserve the malleoli, or at any rate two lateral processes, to serxa* 
as buttresses lor the loot and to helj) to ])revent it from l)eing inverted or 
everted. 

After these operations, bilateral drainage is of course essential, com- 
bined with light packing by means of a strip of asejdic gauze if there is 
much oozing. 

In the case of a com])oun(l articular fracture which has been untreated 
or badly treated, and which is found infected and inflamed, with redness 
and (edema ol the limb, fever, etc., the prognosis is \'ery serious. 

In some of these cases amputation may become necessary as a last 
resource (see later), but it shoidd never be re.sorted to ex('ei)t under the 
|)ressnre of immediate vital necessity. Open the joint frc'cly on both sides, 
irrigate it, clear it out, extract any loose fragments of bone, and wash it 
out thoroughly with a solution of hydrogen j)eroxide, juit in neither sutures 
or gauze ])acking, but ])lace two large drainage tubes, one on either side of 
the joint, right to the bottom of the cavity*, tliat is all that should be 
dont' at the lime. A large external dressing will be applied, and the limb 
immobilized. It is not the fracture nor the subse(iuent union of the Ixnies. 
nor th(i future usefulness of the joint, which requires attention ; it i^ the 
infection, the septic osteo-arthritis, which must be combated and cluxked. 

A set typical resection is scarcely to be recommended in such circum- 
stances ; the indications for it will rarely arise. Portions of the bony 
extremities may be excised if necessary to insure perfect drainage of the 
joint 'recesses and tlie infected area, but any more extensive measures 
should be deferred until such time as the infection has subsided. 
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OPEN REDUCTION AND REUNION OF 
FRACTURED BONES. 

\\c have already said that in certain subcutaneous, irreducible 
fractures, open measures and direct reduction may Ix' necessary; we 
jiave als) seen that, in compound fractures, 
exact and stable coaj)tation of the frag- 
ments constitutes the second stc]) in the 
necessary operation, and sometimes entails 
rather dilhcult mameuvres and, linally, suture 
or some other method of mechanical reunion. 

It is tadx’isable to study closely the 
t(X'hnic]ue always lather troublesome — of 
artificial reunion of bones, taking certain 
general types, from amongst the many special 
forms, into consideration. 

„ (/I), 'rrlere are only two principal frag- 
ments, but they are so oblique and sharp- 
pointed (/'Vg. 405) that exact adjustment 
is viry difficult, and maintenance in good 
position practically impossible. 

By longitudinal traction in the axis of 
the bone, combined with adecjuate counter- 4«5. vimv ouiiinu* mionu* 

extension, it will be j)ossible to disengage the 

sharp |)oints of the fragments from the muscles in which they are em- 
bedded, and to bring the fractured surfaces 
together in good pi^sition. 

If, however, the two surfaces are so 
oblicjue and so regular that the fragments 
become displaced again as, soon as the 
traction is relaxed, it becomes necessary to 
iix them by one or two well-jdaced sutures 
or l)y a ligature (see later). 

(£?). Two principal fragments, with 
a large intermediate fragment- some- 
times several inverted, placed crosswise 
4o()), |)erhaps with one of its ext#em- 
ifies dislocated from between the two duel 
fragments. Such a condition is not uncom- 
mon in fractures of the tibia and clavicle. 
What is to be done ? 

If the fragments are reduced as com- 
|)Ictely as is ]x)ssible by external manipu- 
lations alone, and then things are left, as they are, a jiseudo-arthrosis, 
or at any rate \’ery long-delayed union and great deformity, will certainly 
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result. It is absohilely necessary to restore the longitiuliilial continuity of 
the bone by coapting, not the i)eriostemn-covere(l surfaces, but the lujked 
fractured surfaces. . * 

Efforts must therefore be directed to disengaging and accuralely 
adjusting the interposed fragment or fragments ; free access is essential to 

success, and tliere should be no hesi- 
tation in |)rolonging the (iutaneous 
incision, since the future functumaf 
usefulness of the limb dep>ends on the 
results of the operation. 

It may be that the intermediate 
fragment is almost completely separ- 
ated from its attach meets, and the 
])lanes of fracture are so inclined 
that it sli]is down and becomes dis- 
|>laced by its own weiglit ; in such 
conditions pegging is a very valuable 
resource. 


{('), Another condition : the bone 
is broken into many fragments, 
of various forms and irregular* out- 
lines ; the fragments are found sei)ar- 
ated from one another 407), 

l)ut still retain their periosteal attach- 

togelher 



ments, and bv titting them 


/'I'V. 407. Cdinminiiled fiaclt, 
iijultiplc 


the comminuted bony segment can 
l)e restored, (‘are is recjuired in. 
fitting the fragments together, but 
sometimes when it is completed the 
interlocking iif so close that the external plaster apparatus is in itself 
suflicient to naintain them in pr)sition. 

Fairly often, however, a bond of union is indis]xmsal)le ; it is ])ar- 
ticiilarly in cases of this ty|)e, where it is necessary to bind a grou]) of 
fragments tf)gether, that bone ligature is most useful. In this way we 
liave succeeded on several occasions in building up freictured clax icles and 
tibias. 


(/)). Lastly, here is another condition which is not at all uncommon 
in (Extensive comminuted fractures : a considerable number of isolated 
splinters have been found, one or more fragments, C()m|)letely separated 
from their vascular connections, have had lo be removed ; as a i;esult 
there is a definite loss of substance, of variable extent, in the 
continuity of the bone (/'Vg. 408), and there remain only two narrow, 
pointed fragments, which can merely be lirought in contact i)y one border, 
or by an area of such limited extent as to be quite incapable of ])roducing 
a sufficiently strong bond of uniqn. 

Never be satisfied with any such incomplete adjustment, under the 
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supposition thatMlie natural ju-occsses will till up tlie gap and jmxlucc a 
sttopg and ade<iuate callus. I'lie lioped-for re.sult will not be obtained, 
'and later, after many months perhaps, it will be necessary to attempt to 
secure bony union by some secondary operation, which will always be 
more dillicult and more uncertain than any measures undertaken at once, 
while the nutrition of the bones is good and the muscles are healthy and 
not cont ’acted or sclerosed. 

Mxainiiie the two fragments care- 
fully, and see what ste].^s must he taken 
to get good broad contact between them. 

Naturally, in such circumstances, it is 
(]ui1e im|)ossil)le to formulate a delinite 
technique ; still, one of tlie following 
plans will often be applicabu*. 

If the two points an* not on the 
same side of the bone, it may be pf>s- 
sible, after ha\’ing cut the tij.is off 
s(|narely, to bring tlie two IraguKuits 
togethc;r, lilting tlie s(|uare-cut extrem- 
ities into ieci?sses cut to receive them 
in tlie corresponding side of tlie (.>ppo* f'k- i^s. c.mimim.U(i 
siti‘ iFragment. 

Sometimes one of the extremities may be cut in a fork, or a groove 
may be hollowed out on one oi its surfaces, and the other extremity, 
trimmed, if necessary, litted into the fork or groove. 

Lastly, if the extremities are very slender and tapering, it will often V.e 
best simply to resect the points and to jilace the two terminal surfaces of 
the fragments in contact. 'I'his of course invohes more or less shortening 
of the limb : but linn and regular union is certainly worth some amount 
of shortening. If the o})j)osed surfaces are som(‘what oblitiue, it may surtice 
sim|)ly to a.dapt the two fragments together ; in other conditions, it will 
be necessary to resort to sutures, staples, or pegs, to retain thyin in contact. 

I'his shaping of the tragments is iH)t always a simple task, more 
particularly as care must be exercised to avoid stiij^ping the |:eriosteun] 
from the bones if good results are to be obtained. .\ good gouge-forceps 
is tlie best instrument for these limited excisions, but Larrey’s saw oi 
gouge and malltd will serx e eciiially well if jirojierly handled. 

It has already been |j(«nted out that it is necessary to respect thi* 
jieriosteum even the tags of periosteum and all the tissues har^^ing 
to the bones ; and it is also iu?t*essary to be sjjaring with tlie bone tissue 
itsel]. But, though a fractured femur, tibia, or liumerus is not to lie treated 
as if it were a piece of inert material, and though nature |)lays a great 
|)art in the re|iarati\e jirocesses, there are nevertheless certain mechanical 
conditions which must be fiiliilled if satisfactory results are to Vie obtained. 

Place the fragments in broad contact, that is the lirst p.oint ; 
assure the permanency of the contact, that is the second, and equally 
iinjiortant. 
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To achieve the second part of the programme, ifnmohilizatioji in 
plaster is not always sufficient by itself, and it is necessary to ernjiloy^ cme 
of the various methods of mechanically reuniting the bones : suturej 
ligature, staple, or peg. 



40 >. L. Chanipunmii'rc's drill. 


Bone Suture. -Strong silver, platinum, or aluminium-bron/e wire, 
aiKl an insirumeni for boring the bones, arc required. In verv*’ exceptional 



41). drLlK Tin.- 'Iril’-^ are in ihnv tilting C.r one liandlc. 



There are many good models of bone-drilling instruments (Fifis, 40(), 
410,411) : (’hampionniere’s drill, a simple awl with ;in eye near the point. 
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suffices for all piiri)()ses : if need be, an ordinary {(imlef will do all that is 
re<iuired. 

- /The important tliiiif; is to use the instrument prop.crly ; the j)oiiit 
must he applied ])erpendiciilarly to the surface of the hone, which aj^ain 
must he (irmly supported from helow hy a retractor or the handle of a 
suital)le iustrument placed uiiderrieath it, and whicli at the same time 
serves as a protector to tlie underlyini' soli tissues. Tulher’s hone-holding 
Torcejxs, shown in Fi^s. 412 and 41^5, are extremely useful for raising, lixing 



and adjusting the fragments. Care will he taken to lay the hone hare at 
the ]K)int where it is to h.e drilled, hy incising and slightly retracting tlu* 
periosteum, to pri‘\enl the tags of tissue hecoming twisted anauid the 
point of the instrument and interfering with its action. 

'I'he suture, to he really useful, must he placed in good position and 
in the proper direction as close as possible to the line of fracture.^ 
If the line of fracture is transverse, a single lateral suture will give 
only \'ery doulitfiil security (/'V.e. 414), as the two fragments will very 




Fii;. 41 OlluT nunlds Tuirior’- lium*-liiililin,i: loivci)*;. 


j)rohahly mow on it as on a liinge ; ade(|uate hxation re(|uires two sutures, 
or a perforating suture such as is repiesented in /^/g. 415. 

It is the. same with an ohliyue fracture (A/g. 4rf)), excei)t in the case's 
where interlocking notches provide additional suj>port. 

4''urther, the suture must always he placed at right angles to the 
line of fracture ; otherwise it will prevent neitlier slipping nor lateral 
inclination of the tw{) extremities. 

* ‘I'fiit’MT, witlf roasoii, insists on this last point ; furlhor, \vi' hclit‘V(* him tjiat toe 
inuch is not tt> la* rxpia'tod fruin tin* sntnn*, and thit tho npnration is not “ a sinipU* and easy 
JiiaUiT.” “ Krilnrlicai dt's fractnros t*l radiojiraphic*/' Pyesse mcdiciilc, janvi'T, n)o<). 
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Due care must therefore be taken to l)()re the holes in f^ood positions ; 
tlie wires are then i)assed, and before they are tightened, the fragments 
will be reduced and maintained in exact ai)p()sition. The two ends of^tlur 
wire are lirst drawn tight and held closely a])plied to the surface of the Ixme, 



414. Trans- 
vvrsf liiu'tiiri'. A 
la trial sutiin; ; 

hihi. 



I'ii:. 41 s. Trans- 
v(‘rs(' fracture. Suture 
traversing the whole 
thickness of the hone ; 
t'xccUcU. 



4!<». Ol litjiie 
fracture. Suluie not 
iMTpeinlicnlar to the 
i ne of fractuie ; 'vn/. 



/'■/c. 417. - nl)l i(| lie 

fiactnre. DouMe lot)|i 
suture, perpeuflicul.'ir to 
the line of fraUure. 


thefl slowly twisted until the two fractured extremities are bound together 
tirmly and accurately. The ends are then cut short and turned down in 
contact with the bone, and care is taken to bury iliem under the perionteiim 
and the neighliouring librous tissues. 

Bone Ligature. Ligature is indicated when it is necessary to re- 
unite two long. obli(|iie and |)ointed fragments, or to bind together a group 
of small ))ieees. It may be em])loyed alone as a simple ring encircling llu‘ 
bone, or combined with suture. The first method ('ertainly dfies not gi\'e 
very great security, but it is .sometimes useful as a sii|)])lementary measiiie.* 



y-ii,'. 4i>\ .‘^inijilc li'^atuiv. at ii,i;ht angles fn the loii.u a.\is of the lioiic {hmf li/jifitri). 


4 'ake for instance two long, oblique tibii^l fragments wliicli have jiPl 
lieop brought in contact and adjusted ; to keej) them in position they may 
be encircled with a tight circular ligature^ placed in good position at the 
l)oint where sej)aration shows the greatest tendency to recur, perpendicular 
to the plane of fracture (f/g. 419) and not to the long axis of the boneV'^,"- 
418). Several turns of thick and strong silk will sometimes siil’lice ; on 
several (xxasions we have thus repaired, as onejniglit a ])r()keii stick, a 
fractured tibia or clavicle. 

A Co(.)])er s or Desebamps' needle or a pair of forceps will serve to pass 
the thread aroiuid the bone without causing any damage ; the first ligature 
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is ])assc(l and tied, and then tlie thread is passed two, three, or more times 
around the hone, care beinf( taken that all the turns are parallel, close 
M()j;etlier, and as tiglil as possible. Still, we must repeat, this is only an 
accessory jn-ocediire, which by itself is usually insufficient. 



Another and more secure circular ligature is the” following ; a heavy 
silver wire is ]jassed around tlie bone j^erpondiculaiiy to tlie plane of iVac- 
tiire, and a notch is cut on the surfaces of each of the two fragments, to 
receive it and prevent it from slipping (fVg. 4i()) ; it only then remains to 



twist till* ends of the wire tightly together after having verified the j)osition 
of the bones. 

\\e need merely mention Dollinger’s method 420) ; it consists 

of two circular ligatures, bound together by two longitudinal loops. 



h'li:. .I’l. - Sciiii's liKatiirr (Stiiffonlsliin- kiu»tV 


*nie best ligature, howe\'er, is the transfragmentary chain ligature 
recommended by M. Henneiiuin ; a hole is bored through the two frag- 
ments perpendicularlv to the plane of fracture, and through it a double 
wire is ])assed (/wg. 417), the two cuds are carried nnmd, one on either 
side of the bone, passed in opposite directions througli the median, loop, 
then drawn tight and twisted. ^ 

VOL. IT. , 
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Or again, the median loop may be cut and the two paii\^ of ends simply 
carried round the oppcisite sides of the bone and twisted, each i)air separ- 
ately. A sim})le circular ligature is sometimes useful as an additional 
safeguard when the line of fracture is very oI)li(iue (F/g. 422). Fi^. 421 



shows a method of reunion of somewhat similar type. Lastly, suture and 
ligature may be combined, as shown in PUite IW 

When there is abundant room, or when it can he provided, absolutely 
immovable union can be obtained by means of the double ligature wliich 
we have ourselves described and have several times emi)loyecl.^ 

F/gs. 42j’'5 show very well the manner of its application. T.vo 
holes are bored per|)endicularly to the plane of fracture and dost' to 
the ends of the fragments ; a loo|) of wire is taken, and one of its ends 
]>assed through each of the oritices. d'hat is the first step {Fi<^. 42J). The 



medan looj) is bent and carried round in contact with the bone to its 
oppf)site surface, where the free ends of the wire emerge, 'l liese iree ends 
arc now passed through the loo]), drawn tight, and then carried round the 
bone on the side ()p])osite to that on which the limbs of the hjop lie. This 
is the second step (FiiJi. 424). 


/A . - Bone Suture. Siitiirc an l ligati re tomhined Tn the iippir liKi re, the loop (»!' ro 
passes throuvjh the two fra'^meiits. In the: lowt-r rififiire, one of tin: ends is carried round uinU r the 
tibia froin without inward j, an l will be twisted with the other eii<l. 
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Lastly [third step) each of flie two ends are passed in opix)site direc- 
^ tftrijs under the limbs of the kwp where the latter emerge from the upper 
pair''o 0 ioles, and are twisted together [Fig. 425). 



Fin. 424- Ucjjirs' (loiiMc (end step). The bone is seen from behind; the n])i)er loop has 

been fiassed below and behind the ])oiie, and the two free ends of the wire l)rou^ht throiudi it. 


V The arrangement therefore consists, in a way, of two circular ligatures 
and two longitudinal loops, all hound hrmly together. Fixation is absolute 
in all directions. But as I said just now, it is necessary to ha\x» sufficient 



425.- l.ejars’ double li:»alnre (ji.rd step). 


room to get fairly easily round the bone, and the wire must be strong, as it 
is a|)t to break at the Ixmds. 

Reunion of Bone by Staples. -AVith Jacoersi or Dujarier’s stajiles, 
this method is well worthy of recommendation,- and a certain number of 
Hie sta])les of various sizes may with advantage be included in the equip- 
ment for dealing with urgent conditions. The points bear a series of notches 
like those on the cramps used by carpenters, which enable them to penetrate 
the bone without splitting it (F/g. 426). 

In using them, the following, rules will be observed : The sta]iles must 
always be placed at right angles to the line of fracture ; this is of course 


. ^ J AcoKL, Agrafes osseiiscs, mcdicale, 25 dec., 1901, and 25 f(nL, 1903. Ch. nrj.\Rii!:R 

“ Traitemeiit dcs pstMid arthroses par I’agrafage inetalli<iue,” Presse m^Ucale, 15 nuv., igo2, 
IL See also tii;i»AL. Lc ImiUment saiv^lant des /racturcs dc jambe (fraciuns obliques) 

fennees et recentes, These duct., Paris, 1903. 

" Qt'kmj, Traitement des fractures de jaiiihe a\ec les agrafes de. Jacocl, Hull, de la Sac. i!e 
chir.y oct., 1902 
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only an application of the general rule already formulated .• The fragments 
having been adjusted, the positions which will correspond to the points f)f 
the staples when the latter are proj^erly placed are carefully determiti^d,/^ 
and at each of these spots a small liole is bored with a line drill - it is of 
the greatest importance that tlie distance between the 
corresponding holes should be exactly equal to that 
between the |)oints of the staples. The staplg is then 
api)lied, its two points being placed in the holes whirl/ 
liave just been prepared for them ; and is then driven 
home with a mallet by gentle taps delivered directly 
over each of its points alternately, until the cross-piece 
is embedded in the bone and forms only a very slight elevation above 
the surface. If necessary, the whole ])rocedure can be (juite^well carried 
out without any special instruments, but it is much more coiuenient 
to use a small sjiecial drill, a rnetal mallet, and a punch, by means ot 


42 f).- Jacob’s 
boiur sla]^1r. 



() 

which the blows of the mallet can be accurately directed against the 
angle of the staple (/wg. 427). 

A single staple is sometimes sufficient, but more fre(|uently two, or 
even three, approjaialely ])lace(l, are required. 

Bone Pegging. -Pegging is always a rather difficult matter, and as 
it involves the possession of sjiecial ap])liayces, the indications for its 
a})nlication are comparatively limited in urgent surgery. 

The pegs are made of various materiais : of ivory, of calf-bone, cut out 
ot the compact bone and sterilized, and of decalcified bone. J\w last are 
best prepared for use by immersion in ether to remove the fat, and baling 
for three-quarters of an hour in strong carbolic solution, and are stored 
in alcohol until wanted. 

Lane' uses plated steel screws, which he embeds in the fragments 


* Quoted by Di'JARiKK, rraitement Hanghnt tUs fraclurea de jamhc nrenfes, These cle doct., 1900. 
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after coaptation, and wliicli assure I'^erfectly firm union f)r(linary screw 
nails miglit be used after careful sterilization, ])iit they would lia\'e the 
disadvantage of rusting in the tissues. 

Tlie pegging may be transfragmentary or central. In treating 
an oblique fracture (/wg. 428) two holes will be l)ored trans\ersely through 
the fragments after they have been accurately adjusted, and in each of the 
Jioles a peg is introduced and steadily driven in by gentle taps with a mallet. 

The two fragments thus 
fixed are in ])erl'ect contact, 
and all that remains to be 
done is to unite the peri- 
osteum over them in the best 
manner poj'^sible, to close the 
wound completely or pari ially, 
according to the conditions, 
and to ai)ply the plaster ap- 
paratus, the two extiemities 
of the liini) being steadied 
w' 41 i the greatest care during 
all the manijnilations. 

'riiis nudhod has also 
givefi very remarkable results 
ill c(Mtain multiple fruclun's 
i)iv()lvin<^ jaiiils. such as frac- 
tures of the lower end of 
tlie humerus, sii])ra- and inter- 
condN’loid (T -sliajicd frac- 
ture) : it is to this typ.e of 
ejujihyseal fractures that ]u\g- 
ging is particularly ap|)licable. 

The condyle, the trochlea, 
and epilrochlea are bored transversely, and a k’lig pt;*g» (B, 42()) 

forced into the ('liannel liinds the separated segments together ; a 
\ertically placed jjcg (A, /Tg. 420), fixing the trochlea to the shalt ot the 
humerus, com])letes the work, v 

Of course it is essential that the pegs should lit tightly into the holes 
borcsl for their reception, and that they should traverse the Inme from side 
to side, to exercise their most useful elfect. The protruding extremities 
of the pegs are resected a liftle way from the surface of tlie bone. 

W'heii the fracture is transverse, or only slightly oblique, and alti^’ the 
transverse modelling of the fragments of which we have already spoken, 
it njay sometimes be possible to employ the method of central pegging , 
the peg being introduced into the central canal ol the two ends, and so 
acting as an axial sujqiort. 

This intra-medullary j:eg ought to be large enough to tit the cential 





0''S. Tninslrapiuiitarv (G) SuIhuL'MK'ou: 

tlssiif; (M) Miisck-; (E) iJ’l i»iV. : (H “• IraOnR- 

(O) Hole bim-il throuj^h tin- tuo ItaKimiils lor llu' rccclilU)i 
(»l thr jn-’i*. 


i.l)S('rvati(ms show that tliosti nirtallic srfrws an' niiitr wrU toierati'd h\ tlu- tissues 
(sor the radii »i»rai)hs rc[)riKlumI in Dnjarior's tlu'sisi. 
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canal fairly tightly, and long enough to prevent any lateril inclination or 
tilting of the fragments after tliey have been restored to position, iincl ^ 
should always extend an inch at least on either side of the plane of fractme. 
The technique of central jiegging is not always devoid of diniculty. By 
lateral inclination of the limb, the fractured surface of the lower fragment 
will be made to present in the 
wound. The peg is then introduced 
into the medullary canal, by gentle 
strokes of the mallet, as far as is 
necessary. When that has been 
effected, the lower segment of the 



.A 


-B 


/•/;'. - pixilinsj: of :i frac 

tnrf t)f llu> lower ciid of ilu- Imiir.-nts. (A) Vcrlital 
Oct; tlxitii]' llu- tniOika to lla- U iiiuths. ^ (B’ Tiain- 
vcrsi* iK’t;. 





4^0. Cciilral of a fraoluit- ol the 

liiiiiKTUs. Tilt- iiUrodiuiitMi (»f llii; pfSi into tin- 
ujitHr IraKUK’iil. IP) Thi- npjur liaKtmiil. (P) Pit:. 
IP') I.owcr JragiiR'iil. (Ml Mii.sde. (Q) SulKiilaiuoiis 
tissm*. 


limb is grasped lirmly and drawn 
d(.)wiiwards and laterally, until the 
npi)er end f)f the ]x;g can be entered 
into the ()j)])osite portion of the 
medullary canal, and tlien the two 
segnumts of the fractured bone are 
pressed (irmly together. • 

4J0 shows very well the ifosition and tlie manner of using the two 
hands in this maiueuvre ; a good deal of pressure with tlic right hand in the 
axis of the limb is reipiired to complete it, and, if need be, a few blows jna\' 
be given with the i)alm of the hand or a |)added mallet, \ery carefully and 
always in the long axis, on the lower extremity of the limb (elbow, knee, 
or heel, as the case may be). 

Once the pegging is linished, the periosteum is sutured (/Tg. 4J1) as 
befortf and the same precautions ^re taken during the application of the 
immobilizing a|)paratus, lest any sudden movement should break the 
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inter-fragmentafy bond of union, and 
of ^liu foregoing work. 

W’hen a considerable amount of 
bone tissue lias been lost, and it is 
very difficult or impossible to bring 
^tlie two,, fragments into contact, a 
j)eg may e\'en lie used to bridge^ 
over llic gaj). (iaudard has re- 
|)orted two cases treated in this wav. 
followed by satisfactory union in 
both cases, however, the patients 
were young, and in sucli circum- 
stances the ])lastic ])ower of the 
periosteum is a \'ery im|)ortant 
factor. 

A long and thick ])eg is fixed 
firmly in the two portions of the 
mf;dullarv ^anaI ; then, in the gap 
betwi'cn tlie fragments, the ))eriost 


in a moment destroy all the results 



I'i'A. 4^1. C<-nli;il Suturing tlu* 

IKTUtsliMini. (G) SiiBciit:im-()n'^ lissin.'. (M) Miisdc. 
i€i IVk in llu- im ilull.'iiA fan;il (if Hit- Iwn frni;- 
ments. (pi IVriostfiim. fpi eiiiiliiiiKius snlurc 
unilinir Hit* two cdi'cs of llu’ iwno.Mcinn. 


euin is cart^fully closed over the 



/’■/g. 43:;. Criilral of two fm«;iiu-iils whidj cannot he hriiiiiilit to.u'ftlur. 

(Al Suhcntancons tissue, (Bl Mn.<c)c. (Cl Upper fra«nu’nt. ID) Uev: IwidninK tlic snp 
hfhvccii the two fraKincnls. (El I'criostcnm suture d around the pcK. (F) I.owcr fraf;incnt. 


e.\])osed ]K)rtion of the jicg by a continuous suture of catgut (F/g. 432). 


* (l.\ri),\Kn. Snr Ics clu'vilks d'imirc comme nioym d' immobilisation dinrtt' dcs iraamenis 
ossiux cl L'ommc stmticn dit piriosic, 'Dicso (h* (iriicvc, 


» 


» 
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The new bone whicli ultimately fills up the gap between the fragments 
is derived from this periosteal covering, and naturally the ultimate results 
will be very doubtful if the periosteum itself has been lacerated or destrojvd 
by the primary injury. 


EXTENSIVE CRUSHING INJURIES. 

The treatment of these conditions constitutes one of the gravest and 
most pressing jwoblems in urgent surgery ; it is one regarding wliich ex ery 
practitioner sliould hax'e clear and well-deliiied views, Ijecaiise it is one 
which may present itself suddenly, and in such conditions tlyit he must 
deal with it aK)iie. 

Before all iliini^is to save Itic paiienCs life, and, whenever possible, to save 
the limb, or at least to restrict the sacrifice of tissue to what is absolutely 
unavoidable : that is the guiding principle which ought to govern the 
decision, which must be made without delay : it expresses the two great 
indications to meet which every effort must be directed. • 

It is useful to distinguish between the crushes aflFecting a limb in 
its continuity, which involve a limited segment at some level in the length 
of the limb — the thigh or the arm, for example, — and the peripheral 
crushes affecting tlie foot or the liand, and extending ui)wards f(>r a 
variable distance. 


I. Crushes in Continuity. 

('ask iS. — a carter, some .\o years of age, was hroiight into liosj)ilal : 
some hours j)revioiisly tie had fallen imdcr his cart, and one of the wheels hnd 
passed ol)li(ju('lv ov'er the ii])per third of his right arm. .\t that le\el tlie skin 
presented merely a longitudinal wound one or iwo inches in length, from which 
a little dark blood was oozing: but below the skin, and for a length of lour 
inches at least, the limb seemed to be transformed into a ])ulp : under the cuta- 
neous cox’cring one felt only a. soft crepitating mass which slip])ed under the 
fingers : in all this zone the arm })rcsented a. deep larcular groove, wliich gave it 
a spindle-shaped a])])earan(’e. The rest of the limb was j)al('. comparativt^ly cold, 
practically without sensation ami without movement ; but above the elbow 
the pulsations of the brachial artery could be felt ; at the wrist the radial 
artery also could be felt pulsating, though feebly. I'he great vessels appeared 
to be intact, and that was a more than sufficient, reason for attempting to save 
the li4nb. The injured region w^as therefore freely opened up. carefully irrigated 
wath w-arm boiled w'ater. wliich washed awaj* the clots, the splinters of bone, 
and the muscular debris, and the wound lightly packed with iodolV)rm gauze : 
then the limb w^as enveloped in a thick layer of wool, and a ])laster gutter mwr 
all assured inunobili/ation. Nothing nif)re was done ; the damage to the bone 
was too extensive, the vitality of the limb was too doubtful, and I may add, the 
patient’s general condition was too bad. for any other re])arati\'e measures to be' 
indicated. Next day the ]juIs(‘ w'as better, the skin of the hand and forearm 
was w'armer. movements of the fingers and w'rist w(‘re possible : at the end of 
some tfays, the limb below' the injury had completely rcc.overetl its vitality, and 
the crushed area remained free from any signs of sepsis. 
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^ It still remained, in the lutiire, to solve the second |)art of the jn'ohiein : 
to.restore the osseous continuity of the limb. This is an object wliich it is 
often very dillicult to attain, and experience shows how very common 
psei(darthroF,es are, alter injuries of this kind in which conservative measures 
have succeeded. I Itimate success is only to be gained by the exercise of 
great i)atience and by means of nmiplex reparatixe operations. Tlie 
► immedrute indications are nevertheless perfectly clear, and we have liere. 
therelore, a first type ol crushing injury in wiiich conservatixe measures 
ar(‘ necessary. 


I. Crushing of Bone, complicated by more or less extensive 
damage to the soft Tissues, but without lesions of the large 
Vessels. T)uring the first lexv hours the limi) remains in a state (*1 
insensibility, and often laesents all the a])iiearanc(5S of death ; it is cold, 
insensible, and inert, the radial pulse is scarcely | erce|)tible, but on 
(exploring the arteries of the limb more closely, it is found that the 
pulsations are still jiresent lieloxv the crushed segment along the jirincipal 
artery aiuljits chief dixisions. That is a definite sign xvhich indicates that 
afi attem|)t must he made to sax-e the limb, notxvithstanding the extent 
and ex'ident graxity of the lesions. 

d'lie immediate treatment under such conditions must l^e limited to 
the very thorough cleansing and disinfection of the injured area, tlie 
cutaneous wound b(‘iiig enlarged if necessary, enx'eloping the limb in a 
large dressing and iminobili/ing it in the best manner possible xvithout 
causing any com|)ression. 

The iinmobili/ation of tliese flaccid limbs juevents kinking and stretch- 
ing of the large xessels, and so favours the restoration of com])lete vitality 
in the peripheral segment and cicatrization in the injured area. 

When the bone damage is less extensixe and the bone is broken into 
large fragments, some immediate reiairative measures by means of sutme 
or pegging may he good practice if the general and other local conditions 
|)(‘riMit. • 

( asi-; 1(). Ill this way I was able to save the right arm of a yoimg man. 
K) years of age, who had been eanglit by a driving l)elt. 'fhe arm xvas eruslied 
in its middle part ; through a large lacerate<l wound, surrounded by an extensive 
area of skin se])arati()n. the torn muscles eonld be seen and the two ends of 
tin* humerus projected, with numerous splinters lying between. 'flirce inehes 
b(?low the elbow Ibere xvas a similar injury of the forearm. But the radial 
artery pulsated normally, and the large vessels of the limb a])j4cared to have 
eseaped injury. TJie patient was ainestheti/ed, and after sern])ulous disiuiKtioii 
of the whole linil) I set myself ih try to repair the chief lesions. In the arm I 
sutured tlu' txvo principal fragments of the humerus and brought the museulo- 
aptmeiirotu' layers together ; in the forearm 1 pegged the radius and ulna, and 
also sutured the lacerated muscles layer by layer, and finally iminobili/cd the 
.liml) in plaster. After some eoni])lieations the patient made a com])lete 
recovery, with an arm which was sulfieiently useful to enable him to work. 

These cases occupy an intermediate ])lace between the ordinary com- 
pound fractures and tlie crushes proj)erly so called. 
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2. Crushing Injuries in the continuity of a Limb| with serious 
lesions of the great Vessels. — Here there can he no doubt as to the 
condition of the periplieral segment ; no pulsations can be felt, and belosv 
the seat of injury there is the complete inertia and immobility, the coldness 
of death. 'Phe limb is lost ; what are we to do with it ? h'xchiding certain 
urgent conditions due to sejisis, of whicli we shall speak innnediately, 
primary amputation or disarticulation is to be dejMecated. 'Fhetgravity 
of these immediate operations which add injury to injury, during the period 
of initial shock, or even in the succeeding stage of diminished resistance, 
is too well known ; and further, by amputating at once, through living 
tissues, one always sacrifices too much. 

There is then one point definitely established : no immediate ampu- 
tation or disarticulation. Is it necessary, however, to retain the dead 
segment, to embalm it, and to leave it attached to the upper extremity 
of the limb until it is detached hy a process of natural separation ? W'e 
do not think so ; we can see no adv'antage in this, lint only certain 
undeniable risks and pains, mental and physical. 

In many cases, indeed, the separation lias already been almost 
effected : the end of tlie limb hangs only by some strips of skin and iimscle 
which can be divided with a snip of the scissors. And in no case does the 
removal of the dead parts ever oiler any difficulties : the scissors suffice 
to cut the skin and the remains of tlie underhing soft ]xirts, and the Ifmb 
falls. 

This is not an operation. As a rule, it i; inadvisable to try to do 
inon? ; do not attempt to trim the muscl(‘s or l)ones or to fashion a 
regular stump. Be content, after excision of the [nnipheral segment, 
with thoroughly disinfecting the gaping wound ; witli this objta't, 
employ free irrigation with very warm boiled wat(‘r, as already recoin- 
mendeil, then bathe the whole area with alcohol, envelo}) it in com- 
presses soaked in alcohol, and cover it up with a very thick and 
canrfully bandaged dressing. 

By this swiiple method — a metliod whicli has nothing brilliant in 
the very superficial sense in which the word is sometimes us(‘(l rc‘sults 
will be obtained which are eminently su])erior to the best which can lie 
given by immediate amputation above the level of injury. One initient, 
in ))lace of suffering a disarticulation at the shoulder, will re('over 
with a good intra-deltoid stiim|) ; another, instead of having his lower 
extremity ani])utated through the thigh, will be able to bear his weight 
on the knee. • 

1* ha\'e already said that in certain conditions it becomes necessary to 
])ass beyond these general principles, to tnmsgress tlKun in the letter, to 
obey them in the sjiirit. I refer to those cases in which the surgeoiv is 
not called until after the la])se of some time : the cruslied limb has 
been allowed to remain imcleansed, and infection already renders itself 
e\'ident by unmistakable local signs. The jieriod of shock has passed, 
and it is often best to decide at once to sacrifice the limb by ampu 
tation 'above the seat of injury as the only means of averting threaten- 
ing complications. 
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* . II. Peripheral Crushes. 

ft 

The foot ciiul ))art of the le^, the hand and a portion of the forearm, 
s(»metinies an even more extensive segment of tlie limb, have just been 
crushed under a heavy vehicle, under the wheels of a waggon, under a fall 
of earth, etc. The patient is seen almost at once ; he is pale, cold, and 
partially unconscious, the pulse is feeble, the res])iration jerky. He is 
suifering from traumatic shock in its most typical form ; the depression of 
tlie pulse and the subnormal temperature are the two outstanding leatures. 
Once more the (piestion arises, what is to be done with the pul])ified 
limb, hop^elessly destroyed, contaminated with dirt and dust, and vvliicli 
a few hours later will form a vast focus of infection ? It is a gra\(^ 
and vital (piestion. 

Do not amputate ; to amputate while shock is at its worst is to invite 
immediat(i death. But omx* tlie initial symptoms have subsided, when l)y 
the aid of injections of salt solution and caffeine, 1)V tlie envelo])ment of the 
lipibs and'trunk in wool, by inhalations of oxygen, the ]hiIs(; has improved 
and tli(? skin become wanner and the contraindications liavt; disappeared, 
ma\' we — ought we— to am|)utate ? In the great majority ol cases. No! 
Th^ day of the primary traumatic amputations, formerK' the rule, 
is past; they ought no longer to ligure in ordinary practice^ ex('(‘pl under 
\ery s|;ecial ('onditions. And for several reasons. 

hA'en when the initial shock has passed away, amputations are still 
dangerous, and the time is evidently ^•ery nnlax'ourable lor submitting 
a |)a.tieiit, who has scarcely rallied from one grave injury, to a second trau- 
matism so serious as an amputation through the thigh or a disarticulation 
at the hip. 

riiis is not, how('\er, in our opinion, the jirincipal objection, and as 
we shall have cause to sa\’ later later on, in the hicc of certain weightier 
ri'asoiis it may jusliliably be set aside. , 

One woiiid be wrong inclin'd to exaggerate the gravity ot the jirogiiosis 
of primary ami)utati()ns, at least wlieii |:erfornied under modern conditions ; 
b\' conducting the aiucsthesia \'ery cautiously, by o]'eraling quickly and 
aseptically, the conditions jiroduced are very dillereut Irom those wliich 
formerly obtained and rendered these operations so deadly. 

Bersonally, in twenty high amputations ]ierform('d during the first 
few hours I liaxe had onlv three deaths : one was that ol a patient in whom 
operation was rendered necessary by emphysematous gangrime, auM the 
other two were cases of multiple amputations conqilicated by serious 
visceral eontusions ; and no one of the three jiatients succumbed until 
several hours after operation. 

There are other weighty arguments against immediate remoxal of the 
limb. And firstly, unless amputation is jxuforrned very liigh above the 
seat of injury, there is the very real danger of secondary gangrene 
of the flaps. That is an occurrence wi^ich is actually more common than 
is generally recognized ; it is to he explained by the existence of distant 
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lesions, vascular lacerations, iniisciilar luemalomata, etc*, in the areas 
above, soinetiines very far abo\ e, the region directly affected, and due, to 
the primary traumatism. • 

On two occasions I ha\’e seen a stum]) become gangrenous cn masse 
after primary amputations performed aj)parently in healthy tissue ; after 
an amputation through the thigh for a crush of the leg, and after an aini)U- 
tation of the leg at the seat of election for injury to the foot.# It will 
therefore be necessary to amputate very high, and consecjuently ahcays to 
sacrifice too muc/h—ilvdi is to my mind one of the gravest defects of 
the early operation. Of course, the evil varies according to the level 
at which the amputation is |)erformed, and it is quite ])ossible hi 
sacril'ice a longer or shorter segment in the continuity of the log, the 
thigh, the forearm, or the arm. without greatly modifying tfee ultimate 
usefulness of the stum]). It is a very different matter when it is a question 
of sacriticing the limb above or heloic the knee or the elbow, when for instance 
the immediate operation is represented by an am|)iitation through the 
thigh, while by th(; other method the knee miglit be |)reserved ; or again, in 
a case where immediate o])eration would necessitate disarticulation at the 
shoulder, while by waiting a useful intra-deltoid stump could be obtaincvl. 

These are very im])ortant arguments in favour of conseixatixe 
measures. 

« 

.\s a general rule, and excluding the urgent indications which we shall 
discuss i)resently, there should be no hesitation in refusing to follow the 
old teaching ; therefore avoid early amputation, but do all that is 
necessary to prevent infection. 

This sound surgical piece])! would, however, lose all its value, and 
indeed would often be ecpiivalent to a death sentence, if it was considered 
to mean that the crushed limb was to be jiractically left to take its chance 
after a \'ery summary cleansing, 'fhe surgeon will only be justified in 
following this method of “ sj)ontaneous and cf)nservati\'e elimination ” 
if he is ])re])arcYl to devote himself at once to a ])rocess of minute cleansing 
and disinfection. 'Fliis is the manner in which he will proceed. The 
skin of the limb is shaved, brushed with warm, soa])y water, rubbed witli 
ether and alcohol. Then attention is directed to the deep area of injurv. 
The fragments of bone, bare of ])eri()steum, the tags of muscle, and the loose 
tendons are removed ; then with an irrigator ]daced at a sufficient height 
to give good ])ressurc, and filled with boiled water at a tem])erature of 140' 
F., a ])owerlul jet of fluid is directed systematically over the entire surface 
and ftito all the recesses of the wound, into the smallest corners, between 
all planes of se])aration ; all clots and foreijjn bodies are washed away, and 
the irrigation is not discontinued until the whole of the injureil area^has 
been thoroughly and slowly gone over (Keclusi). 

Then, with swabs soaked with pure peroxide of hydrogen (12 volumes), 
all the recesses are cleansed anew ; gauze wet with ])eroxide of liydrogen 


‘ P. kiccLi's, “ 1 )<‘ 1.1 CdUSiTvation dans IfS tnuiniatisim'S dcs niriiibn-s,” 

Ncviu* dc ihir., j), i. 
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or alcohol is j)cfcked into all the planes of separation, aronnd the Haps, into 
dll^interstices ; the limb is comjdetely envel()])cd with more layers of 
also saturated with peroxide or alcohol, and linally a thick coverinjj; of 
sterilized wool is apt)lied and carefully fixed and closed above and below 
by a banda/^e. If there is no rise of temperature, this first dressin;^ is left 
untouched for eight or ten days. 

It may be that the crushed extremity remains attached only by some 
slender tags of muscle and skin ; it will then be ach'antageous to get rid ol 
it I)y a few cuts of tlie scissors. Often, indeed, it will be good practical 
to limit the area of gangrene by excising the periiiheral segment through 
the dead tissues ; the held of gangrene is therein- rendered less extensi\'e, 
and its disjn feet ion becomes much easier. 

C ase We followed this line of treatinrnt, with an unexpectedly good 

result, in the case of a man. 44 years of age. whose hand and forearni iij) to 
about two inches helow the elbow had been reduced to a pul]) ; the skin was 
stripped and split tf) above the joint, and as the bleeding had been very 
profuse, a tourni(juet had been applied .and had remained in position for several 
iiours. 'I'V' general condition was fairly satisfactory and the temperature 
w^is <)S (). 'I'he j)atient was aiv.esthetized with ether, and we l)egan by carelully 
washing tlu* whok' region with soapy water, sublimate solution, alcoliol, and 
ether. 'I’he lower half of the forearm, which was simi)ly a |)ul]) and already 
gave off a hetid odour, was first of all (‘xcised with the scissors .and a few strokes 
of the ('hisel ; tlu‘ art<‘ries were tied, the radius and ulna divided a eoLi])le of 
inehes below the joint, and the skin and mnseles trimmed without any altcuiipt 
to form a Ha]). Sev(M*al pints of very warm hoik'd water, as hot jis the hand 
(ould b(‘ar. w(‘re then used to ele.anse the whole surlace ol the musek's. the 
deej) surface of the skin, and the rccc.sses of the vast irregular wound, and the 
irrigation was t:ontinued until every clot and all debris had been washed away 
.'ind the tissues a])])eare(l to be j)erfe(;tly clean. 'Fhe ckjansing was repealed 
with alcohol ; then strij)s of gauze soaked in alcohol were ])ai kcd in between 
the diif(‘reul layers, and large ])ieees of gauze also saturated wath alcohol w(Te 
a])j)lied oser all ; lastly a thick layer of wool com])leted the dressing. At the 
(‘iid of twiMitv-live (lays, when the dressing was removed, the whole wound was 
found to be covered with a healthy gramdaling layer, the tissue ])lanes had 
become adhcMCut, and the recesses were to a great extent obliterated. ( om]3lete. 
healing took a long time ; it retjuired four months, hut in the end tlie pati(‘nt 
left h()sj)ilal with a gofxl lorearm stump, rather short hut v{'ry uselul. 

After the long-eontiniied, itiimite, and C()m])lete cleansiiigof the enished 
segment with warm boiled water, eml)alming it in alcohol is an excellent 
])raclice wliieh we have oiten emjdoyed with success. 1 need hardly say 
that the case must be \ er\; closely watched, and that an\' undue pain, any 
ri.se of tem])eratnre, any stain cr)ming through th ; dressing, will indici^te the 
neee.ssity for at once investigating the condition ol the wound. 

After these injuries, and in every case ot a wound contaminated with 
street dirt, dust, etc., it is prudent to administer pro))hylactic injections 
of antitetanic serum, feu cubic centimetres are injected under the skin 
as soon as po.ssible ; the injection is rejjeated alter forty-eiglit hours, and 
a third time towards the tenth day.* 


' XocAim, Kkclcs, Ha/.v. (See I.a.ndoczy, I.rs St'rothn'upit’s, \\ 51). 
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Such ought, as a general rule, to be the line of .treatni.?nt of crushing 
injuries of the limbs. There still remain, however, some indications for 
early amputation. 

1. The injury is of some hours' standing ; the wound is impregnated 
with earth, and dirt of all kinds, and has received no attention. The 
injury affects the foot or the hand, and the damage is such that there can 
be no doubt that the distal portion of the limb is lost beyond'hojjc of 
recovery ; in such circumstances the method of s))()ntaneous elimination 

supposing that it was followed by success would be attended by no other 

advantage than the ])reservation of a somewliat longer segment of the leg 
or forearm. 

The possible gain is too small, when one takes into consideration the 
dangers of infection which are incurred in such a case, and the difficulties, 
the practical impossibility, of adequately disinlecting the wound. It is 
usually best to amputate at once at the seat of election. 

2. The problem i)resents itself in analogous terms, Init even more 

definitely, when infection is already established and ha^ assumed 
alarming characters. *■ 

Lender such circumstances, it is too late to think ol trying It) save 
a more or less extensive ]')ortion of the damaged limb ; it is the patienfs 
life u'bich is to be saved, and early and radical amimtation is often the (x*st 
line of action. It may even sometimes be the best means of avoiding more 
extensive sacrifice of tissue. 

('ase ^ I . - IdscAvlicrc I have rcjiortecl the case of an unfortunate workman 
who had absolutely refused to allow his foot to lu* am])utated. and in llu' luid 
the limb had to be disarticulated .at the thigh. Mis 'left foot had been crushed 
under the wheel of a travelling crane weighing a])])roximately sixty tons ; the 
accident had occurred several days before the man was admitted into La Pi tie. 
Mis foot was in a terrible state, covered with sloughs and inliltratcfl with pus : 
the temperature was 103’, and he looked ill. .Amputation of the leg was 
urgently necessary, but our ])atient Avould listen to no reascjiiing, and we were • 
ccnnpelied to resfrict ourselves to making free incishms. In spite of all. infection 
slowly advanced : at the end of two months, exhausted, almost dying, tlu; 
patient consented to a disarticulation at the knee, o])|)osing Avith strange 
■ol)stinacy the suggested amputation through the thigh. 'I'he situation did not 
improve, and finally, in extremis, he consented to allow us to do what vac could. 
Amputation of the thigh, even sulUrochanteric. had Imhoiik^ im])Ossible. I 
disarticulated at the hip, and against all hope my patient recovered, 'that 
Avas elcA'cn years ago : he is well and strong, aiul Avorks for his living ; but 
instead of bearing his weight on his pelvis, he inightMiave had a good leg .stump. 


Tlic matter may be summed up as folhAvs : - 
I. In recent crushes -even when there is but little shock, or when its 
initial ])lia.se is past the set amputation above the seat of injury 
ought to be abandoned ; and for it, minute disinfection of the focus 
of injury and embalming of the limb ought to be substituted, after 
the peripheral portion of the crushed limb has been removed. 

2 . • In infected crushes amputation is usually necessary as a 
life-saving procedure, and must be resorted to in good time. 
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Fingers. — In cases oi crushing injuries of the fingers, it is conserva- 
tion of junction which must he kept in view ; the ])reservation of a long 
stump of linger will serve no good juirpose if it is stiff, ankvlosed, 
(lelormed, useless, and in the way. As a rule, in treating the crushes 
•involving one or more lingers, the method just described ouglit to he 
employed. Iixcise nothing beyond the almost completely separated frag- 
ments, cleanse the whole area thorouglily with \ery waim sterile salt 
solution and alcohol, dress with aseptic gau/e and wool, change the 
dressing as seldom as juissihle, and wait until th.e natural processes have 



V) iiipUti- rnisli <>1 llu’ linn Uiim-r. is( stop in llio aisjivlioiilMticu ; d'lrsiil iuois\m. 

marked out the limits of the dead tissues, before resorting to any repara- 
tive oi;erations. 

By acting thus, unexpectedly good results will often be obtained^ and 
here again immediate excisitiii always courts the risk of l:eing too 
extensive ; still there are certain tyja's of digital cnisfies, in wliieh the 
priifiary lesions, the laceration and separation of the skin, the comminution 
of all the phalanges, the exi^osure and dislocation of the joints, the tearing 
:)f the vessels and nerves, j'cvmit no exiioctation of any good results 
functionally at least -from conservative measures. In other cases, the 
injury is (luite recent, the lesions delinite and limited ; it is, in sliort, a 
comminuted fracture of one or se\'eral jMialanges, with a contused wound. 
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Is it necessary nr (iesiral)le in either of these eventualities always to refrain 
from any primary operation ? C ertainly not, if the conditions are siioli 

as to permit tlie necessary ' 
o])eration being performed in 
a satisfactory manner. 

An h'smarch’s bandage is 
apj)lied around the forearm ; 
the liand and lingers are care-' 
fully cleansed, the wound being 
kept covered and ])rotected by 
a fold of sterile gauze. .Atten- 
tion is then directed to the 
injurv itself ; it is^ op.ened ii]) 
and examined in the manner 
already descrilied ; detached 
splinters of bone, dirty and 
discoloured tags of librous 
tissue and fat are excised ; 
lione fragments and torn ten- 
dons are brought together, flie 
skin is arranged as well as 
possible, tlic torn strij^s, be- 
ing s])read out, cleansed, tlui 
margins brought into contact, 

^14. C<»ni|iK tc cnisli (»t‘ tlu- rinji» finder. Jixl sU-p in ‘ * i i . 

Uk- (lisartieiilatioii : the aiiUTior circular incishm. pCl'liapS CVeil SUlUrcd IlCrt' 

and there ; tlie suturing will, 
liowever, always be incom|)letc. Then the linger will be immobilized in 
a good dressing, reinforced if 
necessary with a ])almar splint. 

In this manner the processes of 
natural repair will be simplitied 
and hastened. 

If the end of the linger or 
tile entire linger is completely 
crushed, or if the skin or the 
tendons are so extensix ely lacer- 
ated and destroyed that any 
real functional restoration is 
out of the (|uestion, nothing is 
to 1^ gained by waiting ; and 
immediate excision, by prevent- 
ing the septic complications 
whicli are always t(^ be feared, 
and the joint stiffness which 
follows long-continued immobil- 
ization of the hand, will often 
lie the best line of treatment, 
under the reservation of course 




Fit:. -C<)iiii)lctf i-nish of the ritiK tinker, 
■jrd slcv iu the disuTtlculatioii. 
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tluit it i;i only Adoptetl when the lesions are ()uit;e evidently irreniediahlc. 
A*t cl somewhat later date, com- 
’ plucating inflammatory sym- 
ptoms may render amputiition 
urgently necessary. 

Further, tlie treatment 
^must h(\ governed by certain 
special considerations, and is 
also modified a little accord- 
ing to the finger which is 
alTected ; one of the two inlcy- 
mcdiiite fingers, Ike index, the 
little finger, toy the tlumh. 

W'hen an intermediate 
finger, the mediiis or the ring 
finger, is criislied close to the 
metacar|)o-])halangeal articula- 
tion, it is useless to atteiujit 
to^ save a •stump of the first 
phalanx : the little bony ])ro- 
('ess has usually very slight 
mobnlify, is (]uite useless, and 
interteres with the action ol the other lingers by preventing their ajiproxi- 

ination. For tlie same reason, it will be well, 
after disarticulating, to res(‘ct the head of the 
metacarpal bdiie. The o[:eration will b(‘ con- 
ducted as follows : - 

Make a dorsal incision [Fig. 4J3) which 
extends a good lialf inch above the head of 
tlie metacarpal ; raising tlie linger, incise it 
circularly from left to right in healthy skin, 
at th.e border of the crushed a,rea. and carry 
the incision on eitlier side to join the dorsal'cut 
iFig. 434), (luickly disse('t round the articu- 
lation, taking care to keep close to the bone 
and to avoid damaging tlie two cutaneous 
flaps ; disarticulate [Fig. 435). Then grasp 
the head of the metacarjial with lion forceps, 
• free it up to the neck, and at that level 
dix'ide it with bone-cutting forceps [Fig. #|3b). 

•* In the case of the index or little fingers, 
am])utation in the continuity of the tirsl 
phalanx, even (piitt' close to the metaca.r]'>al. 
may be good, if there is i>lenty of skin to cover 
the bone comfortably, and the idialangeal 
stump remains mobile; if the linger is disarti- 
culated, the head of tlie metacarpal should 
be preserved, and ca'e taken that it is well covered on the outer side’. 

VOL. ii. .'11 
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With the thumb, an attempt must be made to rc<;aiii the longest 
possible segment of phalanx, and consequently primary excision is yefy 
seldom indicated. If it is necessary to sacrifice a thumb that has b(,",en' 
crushed to a pulp 4J7), or is supi)urating or gangrenous, the soft i)arts 
will first be dissected up, the incision following the exact margin of the still 
living skin, no matter how irregular its outline may be : the multiple tags 
of skin will be raised without any attempts to fashion regular fia^os. 'I'he 
end of the first ])halanx being held with iorcops, the soft parts and the 



I'i-:. ■n''. -- ComT)l<.U‘ i-rnsh m|‘ the llinnib ; 4 CfUiii'K ti' iTiisli mI tin 

the uninjurul soil jiarls, c>f lUumlt ; tin- aninutalhm tmniiiatitl: 

tlu- t:ii(l ot the first I)h:i];uix. Ihr pniximal rinl ol' tlu' first i.>halimx 

pn-scrvcfl. 

periosteum will be carefully separatetl with an elevator (F/g. 4 jiS) and then 
witli tlic bone-cutting forcejjs or the gouge-lorceirs just as much of tlu* 
phalanx will Ite excised as will allow the rest V> be prop.erly covered in by 
whai skin is available. It tlieii only remains \o bring the skin and otlu'r 
soft tissues together, trimming them a liKk' il juissible, and leaving the 
wound partially open (F/g. 4.50). ^ 

The Hand and Forearm. ~ The same governing i)rinciide must lx* 
observed in ami)utations of the hand and those of the lower part of 
the forearm : the classical methods must only lie em|)lo\ed wluai they 
permit the maximum of economy. In the forearm a cinailar ami)utation 
should always he preferred if it*is i)racticable ; if, however, the tissues 
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arc so mucli jlifiltraU^d tliat. they cannot be turned back in a circular 
cut/, or it tlie operation must ])e performed at a somewhat higher level, 
very good results will be obtained with amj)utation by anterior and 
posteri(jr Haps cut by translixion (T/g. 440). W’hen the lesions extend 
abov(! the wrist on one side of the forearm only, it will bo well, instead of 
amputating above the ujiper limit, tliat is to sav, very high too high, —to 


^ fashion lateral flap (F/g. 441), which 
must be dissected u|) carefully from 
b(ddre backwards (F/g. 442). In 
these alyiiical ojierations the cover- 
ing of soft jiarts of the bone may 
be obtained from wiierever |)ossible, 
provided it»is ample. 

The Arm. in the arm a cir- 
cular aiujiutation is always indicated. 
Soiuetiines, when the limi) is greatlv 


9 



h i:;. ^40. - <>1 tlu- lim’anri 

|jy lUips 



swollen, it will lie louiid lulvaiitaf^'eous first to make a eireiilar iiieision, 
and to complete it bv two vortical cuts (/'fj,'. 44a) ■ muscles will he 
treated in the same manner, two llaps being raised. 

High n]) in the arm, an intradeltoid amputation is always better than 
a disarticulation ; care will he taken to strip the Immerns completely, and 
by so tloing it will he possible to get right up to the joint (F/g. 444). 
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In (lealiiifj^ with the lower extremity, coni^crvative measures are 
again indicated, inil when operation is necessary, it must not be torgoticn 
that the conditions are dilTerent. 

The Toes.' W’itli tlie toes it is unnecessary so persistently to endeavour 
to save a small segment as with the lingers, but in cases of disaiiiculation 

it is always well torpreser\’c . 
the head of the correspond- 



44-\ - Aniiiut.'ilioii (»f llu* fDmrni l»v .'i l.itt-ral IIum. /•«>. 44 ^ Circular anijuitation nt tlic 

Kaisin^ llic flap : Uic bnikcii iiliM is i^lcadiccl t>y Cu* lion foruL'p.-. lalcrai incisions. 


In the great toe, tlie base of the first phalanx and th.e sesamoid bones 
should be i)reserved, as they provide a betler base of supijort than the head 
of the metatarsal alone. A small dorsal tla]) and a large plantar llap are 
marked out and dissected ii[) to the point at which the bone is to be divided, 
the tendons are cut and allowed to retract, and, the toe being steadied with 
lion force]. 's, the phalanx is sawn transversely (f'/g. 443)- 
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\\ itii the tother toes also, it is better to umiHitate tlirougli the first 



l)liakin\ tliaii to disarticulatu at llic first iiiter])lialani;val joint ; a rircnlar 
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incision witli a dorsal extension will be made, and. the boiTe divided with 
cutting forcei’s (Fig. 44b). 

1 need only mention the internal dorsal Map used in complete dvs- 
articulation of the great t(je, and the external dorsal Ha}) for the 5th toe 
(Farabeuf) ; in either case the object is to avoid a scar on th.e lateral border 
of the foot wliere it would be ex])(jsed to the friction of tlie boot. 



/*■/;'. 44;. A'lipJil.iliiin ol ;ill livt- UK 


The Foot. - I he amputation of severaUmetartarsals, iniiticularly 
of th® external metatarsals, is an' operation which generally gi\('s \ ery g‘o('d 
functional lesults, and the mutilated foot accommodates it.self woiiderfully 
to the alt(a(!d conditions. One of my patients, in whom I aminitated the 
3rd, 4th, and 5th metatarsals six years ago, lias since won |)rizes as a 
runner. 

In some injuries of tlie toes and the forepart of the foot, simultaneous 
amputation of the five metatarsals is an exccdlent operation, one that 
is easuu’ and less serious than a “ Lisfranc.” because the tarsal joints are 
not op'ened. A sufficient extent of uninjured sole is necessary ; a goc/d 
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In the tarsus one must try to save as much as possible of the bone, 
according to the amount of soft parts available (or the formation of* flaps* ; 





/' ll,'. 451.- Tibu»-t;iis:il (.Us;»Tticulalum : Synic's nu t hod f 

jrd ritep : disiirlinjlation : denudation t*l the lateral >iirlai’ts of llie os ealei-^ 


it is therefore inadvisable to strive to perform one of tlie classical o]H.*rations. 



lull. 4 5^. Tilno-Uirs;il di«arliculati(ju, Syiurs nathod. 

■,rd sUp, I'rctin :4 tin- postiMo-inlVrior sinJjuv of tlu* os talci: . 


A “ Chopart ” gives very good results if healing is obtained l)y lirst 
intention, and if the anterior teftdons adhere to the ))lantar flap. Tlie 
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“ subastragaloid ” disarticulation is too (lillicult an operation to be 
eonsiflcred in the urgent conditions we have in view, and the same may be 
siy(l of the wirious osteoplastic methods. 

Hut som.e otlier “ aty|)ical ” procedures ought to be known. For 
instance, the pre-scaphoid disarticulation with section of the cuboid 
(F/g. 448) is sometimes an excellent o])eration ; and again, in ])lace ol 
removin^g the whole foot. 


one 'may m soir.e cases 
follow Ricard’s examine, 
and after having disarticu- 
lated at the mediotarsal 
joint (('hopart’s op'era- 
tion), extiij)ate the astra- 
galus, and if necessary 
the anterior part of the 



\ 






I' I-.. .JM. Til)i(t-t;irs.!l I'ii:. .jM. - Cirrnlar amputiilioiHif llu; li-i' at tlu- stMt «i| dii'lic!). 

l.ilioii, Synii's uK-lln>il. Siilinin” llii- Tln-antcimi pail til thi- cull is rai.-nl ; line of tin; t inula 1 section 
llaps. of (Ici'pcr lissius. 


OS calcis ( 7 w'g. 441)) : shortened in this way, or ineser\ed entire, the os 
calcis is received in the ankle joint socket, and a \'ery good heel stump is 
ol)tained.* • 

W'hen it is necessary to sa^rilice the whole foot, we recommend Syme’s 
operation ; it has on many occasions given us m(\st satisfactory results. 
There is only one slight difficulty a.ssociated with it, and that is in the 
enucleation of the os calcis. Shortly, it is I'.erfovmed as follows : Have the 


‘ Sir Cno( ni)\-I.AToi’(:iiK, L'amputalum dc Rinmi on ampmanan inlcr-tihio-calcahirnui 
'I Ik'sc lie Paris, luoS. 
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foot raised, and begin tlic transverse plantar incision, just btilow and in tlio 
axis of the external malleolus, and carry it below the heel, to termiTlatc a 
finger’s breadth below the internal malleolus ; cut right down to the bftiie 
at once, and with a few touches with the point of the knile irce the margin 
of the heel llap and definitely expose the ()> calcis (F/g. 450). 

Turn down the foot, and join the two extremities of the plantar incision 
by a second cut over tlic front of the ankle-joint ; divide the tendons, and 



4SS. Cirnilar ampiilation ol thv U--; al the scat ol /• j;-. .jsO. - Inlra-amil.vlnid aiiiDutatioii nt 
lU-clinii. ScL-tian of Hr- rli-c]) musclis of the call. the K‘j4. AnU-iif)r raaiiu-l incision. 


f>|)cn,the joint by cutting on the prominence ol the astragalus. Dividt' 
tlic lateral ligaments from above downwards, and then, drawing the loot 
forwards, and twisting it from side to side, free the os calcis 451). 

There only remains the attachment of the tendo ;\chillis ; expose it 
l)y bending the foot forcibly l)a(:kwards, and hy careful transverse cuts of 
the knife delacli it from above downwards (F/g. 45-)- expose tlie 

malleoli, and saw them off, togetherwith a thin layer of the lower end of 
the tibia, and terminate the ojicration l)y suturing the two flaps together 

45 : 5 )- 
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The Leg and Thigh In the leg and thigh, the circular ainpu- 
tertion *ought always to be the method of choice, Init here a^i<airi a Haj) 
‘operation or some atypical procedure may be indicated by the nature 
of the lesions. 

In cases ol injury of the leg, the lowest possible anijiutation is only 
indicated when the patient will ultimately l)e al)le to furnish himself witii 
^a satisfactory artificial limb, and when his occu])ation does not entail any 
heavy' work. In the opjiosite conditions, when ])ractically the knee alone 
can be used to transmit the weight of the body, a long leg stump is an 
actual disadvantage, and it is advisable to go at once to the seat of ek‘ction 
(a hand’s-breadth below the knee-joint). 



In |U:‘rforining the circular operation, care must always he exercised 
to raise a good cuff, two inches liroad at least, in front (F/g. 454) ; and after 
having made a first circular jiweep of tlie knife through the suiierficial layer 
of muscles, to liave the toot raisecl in order to complete the division ojj the 
deep innscles : and lastly, carefitlly U) separate the soft parts from the bones 
( 7 ’Vg. 455). This step is of capital importance, and ought t(' be executed 
delifterately ; it is only by this graduated division of the muscles and high 
clearing of the bones that one is enabled to apply the saw in a good position 
and to obtain an adequat(^ cone of the soft tissues. 

It will sometimes l>e necessary to ami)utate the leg at a liigher level 
still, through the condyles; in these cases, and when the nature qf the 
lesions does not necessitate an ampulittion through the tliigh, serious 
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19:3 

(.'(Hisidc^ration inifst l)c given to the ultimate functional condition, and only 
.fhos^ methods which best assure a useful stum]) should be employed. The 
weight of the l)0(ly is very much better borne by the knee after a high 
amputation of the leg, than by a thigh stump ; and on the other hand, 
the longer a thigh stiiin]), the more useful it is. A more imijortant place 



than is usually given to them dught therefore to Ix' reser\’ed for the intra- 
condyloid amputations of the leg, disarticulation of the knee, and the 
intracondyloid amputation of the thigh by (irilti’s method. 

45() and 457 show a method which can be recommended in cases 
where .a very high amputation of the leg is necessary ; an anterior, 

^ The rclractr.r depicted is I’eicy's !s iii(uli.^ed hy M. Uijjardin-Heiiiiinetz, and* is usetl 
rei^ularly hy us. 
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racquct-sliaped incisiim is employed 456) ; the pcislerior llap^ is cut 
by dissection with tlie raised, and when turned forward ought to cover^ 
the face of the stump without traction ; the sliarp anterior margin of tthe 
tibia must I)e carefully rounded off. I have employed this method on 
two occasions with very good ultimate results. The bone section may be 
made as high up as the insertion of the patellar ligament if there is a 
sufficiency of soft tissues to forin a satisfactory flap, and if the, stump is, 
immobilized immediately at a right angle to the thigh. 



f'i'-:. 4 f.j. SiihtriK'haiitolic- amputation of t!ic 
thigh. lixtcnuil rai’qiitt incision : tlu: tViiioral 
vcssilshavr hc-m caiiglil willi foivcpsand dividid. 



I'i'l. 4 fi^. Snbtrochantrric anipnlali«»n of tlic 
thidi. TJii*ila]» ; 111 c bom.* sir t ion. 


Disarticulation of the knee is porfbrnKid with two flaps : a large 
anterior one, extending one diameter below the line of the knee-joint, ^ind 
a short posterior flap ; the latter is cut from before backwards after dis- 
articulation, as shown in Fii*. 458. 

In Gritti's amputation also, a large anterior flap, including the patella 
and the insertion of the quadriceps, is marked out and dissected up ; tlu^ 
flap is turned upside down to exjjose the articular surface of the patella, 
which is then sawn off, the l>one Ixmig held steady with lion forceps ; the 
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femur is sawn '^x]:out two inches above the lower end 45(j). 'I'lic 

|fatella is then turned down (Fi}f. ^(u)) and fixed fiat in f»’ood i)()sition to 
‘ tl'^' hinder surface of tlie femur by two sutures. 

Hi,i,fiier up, in the lower third and in the middle part of the 
thigh, the circular method is best. Thanks to the use of the retractor 
shown in Fi}:^ 461, the performance of the operation becomes remarkably 
simple, (jven in the upper ]uirt of the liml) ; after circular section of the 
skin and the muscles, the soft parts can be very easily retracted. as far as 
is convenient for tlie division of tlie bone in a i^ood jiosition. 

At the hip, a subtrochanteric amputation is always to be preferred 
to a disarticulation ; a racquet-shapetl incision with the slraii;iit part to 
the outer side is made : in front tlie ver.sels are expensed at once and 
lied {Fif;. .:||)2) directly the soft parts have been cut, tlie femur is easily 
enuck'ated and sawn as hii;h as is necessuiry (/"/;'. 4b:v). 


WOUNDS OF THE SOFT TISSUES. 

W’e imist distinpiish between (1) Incised munids, (2) ('onliiscd icuiinds 
(iiicludiniL; f^unsliot w()Unds), and (j) Exlensive cynslies of the soft hssiics. 

I. Incised Wounds, hvery ri'cent clea.n-cut wound oipi^ht to be 
cleansed, dried, and sutured. 

Ill my opinion infection of wounds is due, not so much to llu' iiistrii- 
meiil prodiiciiifj; the wound, as to the manipulations to wliich they are 
almost alwa\s siibjet'ted. and to the more or less avoidable contact with 
sej)tic materials (^ee later, under Burns). 

Ivefrain from inundatiii.y the raw surfaces with a^li^eptic fluids ; 
ircclianical cleansing with warm boiled water is the surest and most 
scientilic method. W ith hands properly prepnred. wash, not only the edges 
of th(‘ wound, but the whole area widely around, with soa)) and water, 
alcohol, and (‘Iher : open up the wound and irrigate it thoroughly with 
warm boiled water, with a sterik* swab w’ly.c. the surlaces lightly, and 
remove the (’lots and any foreign particles, until the whole lield is j^erlectly 
cl(^an. I beii with another swab dry the wound carelully and suture it. 

W e have already discussed the methods ol suturing tlie skin (see \ ol. I., 
}). 17). Let us add that ^lis suturing can <.|uite well be done with any 
needles, inov iding they have good sharp jioints and are pro]:erly hauflled. 
In addition to Reverdin’s needle, we may mention the slot-eyed needles oi 
(Ollin and Moij (/"/gx. 4O4, 4f)f>), Felizet’s very siinj^le and easily sterilizable 
needle ; lastly, the ordinary suture needles ; and if nothing else is available, 
a good ordinary sewing needle is ];crlectly serviceable. 

In certain regions, in the face for instance, it is sometimes advisaVfie. 
for the sake of obtaining a fine and scarcely visible scar, to employ the 
intradermic suture ; Reverdin’s intestinal needle . or the small neeclle 
shown in F/g.s*. 467, 4()8 is used with fine catgut (0 or 00). (he thread is 
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passed Ihroiigh the skin from without inwards, a little above the upper 
angle of the wound, and when a sulficient length has been drawn thVough, 
its further progress is arrested by a knot; it then describes a series. of 
alternating loops, first in one edge then in the other, keeping in the dermic 
layer (Fig, 467), until the lower angle is reached, wliere it again'" i)asses 
through tlie skin, this time from within outwards (Fig. 46S) ; sullicient 
traction is a|.)plied to bring the skin edges exactly together, and the suture 
is secured by a second external knot. 


epti/ff 


4^14. --N talk with slot lyo' (Collin). I 

In place of sutures. MicheVs metallic clips may be used. The edges 
of the skin being carefully adjusted with a dissecting forceps, a clip is seized 
between the slightly excavated jaws of another special forceps and applied 
transversely across the line of union (Fig. 4()9), and tl:en, by juessing the 
two limbs of the forceps together, the clip is bent and lixed in place. The 
closure of the wound can in this way be effected \erv (luickly. (‘are must 
be taken not to [ness the clips too forcibly together, otherwise they will 
cause j)r('ssure necrosis ; exact adjustment of the skin is all that is neces"sary. 
The clip-holding forceps winch we have just mentioned is the only sj ecial 
instrument required; it is convenient, I owever, to have a carrier for the 





4^)5,- IVli/c l’?; ;u.’all«\ 



clips similar to that which is shown in Fig. ijfxj, which can be fixed on to the 
forceps which is used to approximate the edges of the wound ; MicheTs 
cliivhook simplifies the work considerably, but is in no wise essential. * 

The clips are removed on the eightli day ; a small hook is introduced 
into each of the i)air of small eyelets, one on either side of the dip, and 
by lulling gently on them, first to one side (hen to the other,, the points 
are disengaged and the cli|) can be removed. Or again, two slendei’ 
pressure-forceps may be sli|)ped,*one under each lateral, bent-in |iortion 
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of tlie clip, \vli’k;li is tlu;n, by slij^lit sitTmltanerms rotalipn of the forceps, 
sfraiglttenerl oat and disent'aged from the skin. Witli the forceps rejm'- 
seiited in /wif. 470, this little inanfKiivre can be execiitcid very sim|jl\'. 



./ 


IntnuU’nnio (A) 

Initial kind avnsiiiiK tin' thrt'iul at iis 
point ol (Icpiirtniv. (B) Tin* int!;nknnic 


.\ 



/’’/tf. Intriulviniic sntnn', 

tA) T1 k‘ initial knot. (B) Tlu-tlimnl 
Iravnisinu the .skin fnnn within ont- 
wanls at tlic' lowir ani>U‘ ol the 
wound. 


li (lit* wound is f/iT'/>, suluring ol' tlio skin alono is not sutru'icnl : il is 
lu'cussaiy and it. is one ol the conditions essential (or ])rinuiry healing 
that all the snccessixe layers, all the divided tissues, should he brought 
togetlu'r, and tliat th(‘ two sides of the wound from the surface to the 
liottom, should lie in intimate contact. The reunion of tlie deeju-r tissues 
will be effected as follows : - 



Fili, Closing a woniicl with Miilul’s dip-; 


(a), 'bake for examiile, a cut passing deeply into the muscles, a knife 
stab in the back, in the hij), into the fat of the thigh, the calf, or the arm ; 
the wound is very long and its edges are somewhat everted. 

J^iss a series of deep sutures, eaclvof which enters at three-quarters of 
an inch or an inch from the margin of the wound and passes through the 
VOL. ir. . • 32 
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wliole tliickness of the divided tissues, right to the hottorm of the wound; 
tlien changing its direction it follows a similar course on the o|)posife side, 



/■’/.I,-. 470. Me'lhotl of rtniovin.c; Wiflu-rs clip8. (On tin* liylil tin- forceps nsid in tcnioviiitj 
the clips anti a clip in lateral view are dinwii.) 


to enuM'go at a jioiiit symmetrical witli that of its entraiice. Tie 11 
sutures slowly and steadily, wliile an assistant, with his two hand 
ai)plied flat. |>ress(‘s the lips of tlie wound togeth.er. 



suttire. (B) Tile tiaiisverse Icmp snlnie. (0> Tlie siitiiie hi". Closnic of a dt ep wound in tin- soil 

kiiotltd (»v(r a roll (d iran/e. tissues. liitcrrii])kd «iuilk(l sidiiie. 


If there is much tension, reunion will he dinicult, and tlie suture threads 
will break or cut into the tissues.^ Some form of supportetl suture is then 
very useful. Ini's. 471 and 472 will indicate the methods of introducing 
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these jiutures better than any \ erbal description. The little i)led{^ets of 
_ ffhnze mterpo.sed between the thread and the skin over which tlie suture is 
tightened contribute to the coaiitation of the wound edges, and at the same 
tune serve to prevent the skin from lieing cut ; the' lengths of catheter 
represented in /Tg. 472 act in the same way as the gauze jiads, and have the 
additional advantage of allowing a greater lireadth of tissue to be included 
Jn cacli loop of suturu. 



/ /k'. .\ 7 ^. \v<.niiil ;it tin- htnd i.t llir ist sUp: lliitm.-lM'siv; 

vim . (B) Divp l.-isam IC) nnivliial artm- inpp.T ir.,li smirul uilh luivtps, and iiir.lian m‘rvf 

(D) I ppur ciHl i.t tin- Imrps Ifinli.n. (E» IVTioslcuni. (f) iMmvps appliul t(» a iimvatlar irUrv' 
(G) d'Wfr i ii.l Ml llu- 111. (hail n. rv.:*, ami )..io ps appliul i,. Uu- lowe r e-mi .d tlu- hradiial aite-rv‘ 
(HI I.(>we-r e nd ot ihc Inapilal le-mloii. 


'I he latter is, one might say, an interrupted (piillcd suture, and its 
apjilication is generally easier than that of the ordinary (|uilled suture as 
usually executed with two long rods or long pieces of catheter lying parallel 
to the margins of the wound. « ■ ' • 

Once adequate coaptation of the deep jiarts of the wound has been 
assured, it only remains to adjust the edges of the skin by a sullicient number 
of siiiierlicial sutures 

{!>). 'I'hcse methods are not a|)plicable in regions containing important 
\’ascular or nervous structures, or when the wound is too deep Iqr the 
supjiortiiig sutures conveniently to grasp all the layers. 
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An illustration will show what is the best line of tr(fntinent in such 
circinnstances. ** 

The patient has received a knife-cut in the l)en(l of the elbow, goin^^ 
down to the bone and dividing everything: basilic vein, bicipital tendon, 
brachial artery, median nerve, and brachialis anlicus. 

An elastic band or an improvised tourniquet is i)laced around i\\i\ 
upper ])art of the arm. 'I'he two ends of the brachial artery are cayght with 
j)ressure-forceps, the muscular branches are also secured, the wound is 



Fill. 474. wound ;it lliv hnul of Ur* dhow, jnd : IJualitni of llu; vi-S'^ds :nnl 

rtiiiii(ui ol Hr- nm.‘<nilnr luycrs. (A) Oivp lasd.i. (B) I ppir ond of tin- nudiaii lurvc. (C) Ifrudual 
artery, U» d. (D) Conlinuinis suture unitin^j the inusele layer. (E) r])per end of tlie hiaps tendon 
(K) Cower end of the median nerve. |G) C«'Wer einl of the i)iee))s leinlon. 


thoroughly cleansed, sufficiently exj)osetl, and the divided structures are 
identified (F/g* 473)* 

l^egin the work of repair by reuniting the deep muscular layers, 'fhal 
is best done by means of a continuous sutuit'. of catgut or silk, ajqdied Iroin 
above downwards, and including the wliolt* thickness of the muscle in its 
stitches (/wg. 474). 

The ends of the divided artery and its accompanying veins have been 
tied. Suture the median nerve carefully (see W'ounds or Nkkvi:s), flexing 
the elbow so that the two extremities may l)e brought together without 
tension. Keunite the large tendon of the bicei)S by means of a su])porting 
and some superficial sutures. The next step consists in bringing the edges 
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<)1 tlio lascial covering of the arm together l)y means of a second continnons 
sntn«^(Ff». 475). and lastly, the skin is sutured (F/g. 476). 

, 'll the wound is ase])tic, or if the cleansing has l)een adequate, the best 
and most rapid results, anatomically and functionally, are obtained by this 
resbnation o1 the divided tissues layer by layer. Of course, the median 
nerve will not recover its jdiysiological powers at once, Jnit still, by careful 
primary suture, it will be j)laced in the most favourable conditions for si)eedy 
’ regeneration. 



/•'/g. 4/,s, iJivi) wofiinl «il lUc; bfinl i»f Uu: rlbow.''.? stv]» CoutiniiMlidii .'ind tinl of thi* 

• Irip suturinu, (Af Ctmtiinums siituiv ol tlu- deep I'.'t'icia. IB) iiiusnil.ir sutiirr. 

(C) Mvdiaii lu-rvi* n.’unitcil. (D) Uicipilal tendon ivnniUtl. 

In tlie regions where several muscular layers are superimiiosetl, in the 
Joins, the abdominal wall, and the extremities, this method of reunion in 
layers insures sound healing, and is really rejiarative in the strict sense 
of the word. ^ 

Hut one condition is essential : asepsis of the iamnd. If the accident 
has occurred some hours jaeviously, if the wound has been contaminated, 
and* if there are any doubts as to the efficacy of the disinfection, leave a 
chain at the lower angle of the wound ; it will be removed at the end of 
forty-eight hours if the temperature remains normal. 

1 say a drain ; 1 do not mean a strip of gauze or gauze packing : gauze 
lacking, no matter how loose it may be, does not drain, and in a .septic 
wound it simply acts as a ]dug and aggravates the local condition. 
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2. Contused Wounds. — Here tlie treatment must bs (|iiite different ; 
the tissues do not lend themselves to any attempts at primary re])a\r, and, 
on the other hand, the conditions are much more favourable for the devejpi)-’ 
ment of septic complications than is the case with incised wounds. 

Therefore do not seek to repair the damaged tissues, but pay attention 
to the cleansing and disinfection of the damaged area and its deep or 
subcutaneous yaolongations. ^ 

If tlie cutaneous wound is relatively small, do not hesitate to enlarge 
it freely, especially in its lower part into the de])endenl zone, wliere no 
cul-de-sac should be left. Time will really be gained by laying the whole 
area widely o]jen, and satisfactory healing will be more rapidly obtained. 



ir*'. — wtjimd ()l lli(' bend of Ihc rlbow. 4lh stv]) : Clo^iiro of llu' skin wound. 
(A' Con tin nous siitun- in the deep fascia, (B) IviKc of the skin wouml rai^'i-d and slcadiid with 
dissectinij forceps. (D) Intcmiptc*! Mifurcs. 


dear the traiimalic focus of (he clots and delnis which it contains, 
cleanse all its recesses, dry it ; do not attcm|)t to trim it too much by 
excising this or the oilier strip or tag of tissue : such attempts always caiist^ 
bleeding and delay. Arrange a drainage tube carefully, right to the l^ottoin 
of tl^e cavity and emerging from the lower angle of the wound, and over 
the tube in the rest of the cavity place some«strips of aseptic gauze. 

W’hen there is very extensive separation of tissue-planes, several 
counter-openings at the bottoms of dependent pockets will lie refjiined, 
and provision must be made for multiple drainage. 

This line of treatment becomes even more imjierative when tlie damaged 
area is already infected and sup])uration is imjjcnding. 

In suppurating wounds, after minute cleansing and the ])rovision of 
drainage, a moist dressing shoiihf he aj)plicd, luit it should never be 
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covered with la layer of impermeable material. Tlie layers of sterile 
moist^gaiize should sim])ly he covered with a tliick layer of absorbent wool 
ai^d the whole dressing secured in place with a bandage. In fact the 
dressing ought to be essentially an agent of absor])tion, of slow and 
continuous drainage ; it can only fulfil these functions if the fluid whicli is 
absorbed by its deep surface can evaiiorate freely from the outer surface. 
Iui])enneable nuiterial interferes with this necessary evaporation.^ 

W’e must mention the frecpient gravity of bites and stings, certain 
varieties of whicli demand special treatment. This is the case witli tlie 
poisoned wounds caused by the bites of vipers or scorjiions in our country 
or of serpents in other jiarts of the world. Calmette’s serum is an antidote 
to the pois^on, and may jnevent death if injected within four hours from 
the time at which the bite was received. 

h\'(‘ry practitioner, es|iecially in certain countries, should have smne 
flasks of the anti-venomous scrum ; every hunter or traveller ought also 
to be piovided with it. In hermetically sealed flasks, and if ])rotected from 
light, the serum will retain its efficacy almost indefinitely, and it is not 
altered byitcmjxuvitures lielow 140 V.'- 

'fhe iollowing is the treatment to be adopted after a snake bite : 

A|)()ly a tight ciicular ligature above the wound at once, and as close 
to ij: as possible. 

Make the wound bleed, oiien it up, expel the fluids l.)y pressure, wash 
it tlioroughly. I’se neither ammonia nor antisei)tics, which are useless, 
nor file cautery nor caustics. If no serum is available, or while awaiting 
its arrival, the best ])lan is to wash the wound with a 2 per cent solution of 
calcium hypochlorite, or in default of it, with diluted javelle water. An 
ordinary absorbent do'ssing without any im|:erineable material is applied. 

'fhe serum is injected as soon as possible, in a dose of lo cul)ic centi- 
metres, the (lose being the same for both children and adults, and after a 
bite from a large ser|;ent it will be well to give a double dose, 20 c.c., 
at once. The serum is injectc'd deeply into the subcutaneous tissue of tlie 
tlank, with a boiled syringe and after due preparation of the skin. In a 
case of extreme urgency tliese ase|)tic prelimiTiai’ies will be omitted ; in 
such circumstances the serum may be injected directly into a su]:erficial 
vein, a vein on the dorsum of the hand for instance. 

Crushes of the Soft Parts. — These are crushers which have kdt 
the bones intact, and wbal has already been said with regard to extensive 
crushing injuries of the extremities is a]>i)licable in a certain measure to 
crushes limited to the soft tissues. 


' .S(.H‘ our paper, “ I.e tr.iilenuiit des plaies inf<Tlt-es,” iuicrnalitnnil dcs sci. mitl., 

Kjoo. 

“ 'I'he senmi has been loiiud unaltered and of normal potency in flasks \vhi(’h had hern in 
India lor two years. 

•* Kroiii th(’ instructions juihlished by the Pasbuir Institute bi Lille, and from i'^Iditional 
information kindly supplied by l*r<jf. Calmette. » 
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As a matter of fact, the lesions are sometimes quite tas serious, and 
com])romisc the vitality of the limb in an ecjiial degree. The skin ii#split, 
lacerated, and burst at several {loints, it is separated from the underiyijig 
tissues for a considerable extent, both vertically and laterally ; the muscles 
are torn and converted into a sort of blackish pulp, the arteries are ru|)tured. 
The prognosis to a very great extent depends on the state of the vessels and 
nerves. 

If they are intact, if the ])ulse and sensibility are ineserx'ed below the 
damaged area, and if the shin is not separated in too great an extent circularly, 
local repair may be hoped for and, in young subjects esi^ecially, sometimes 
occurs in most remarkable fashion. 

As a general rule, immediate amynitation is not to be recommended ; 
even less than in crushing injuries involving the bones along wjth the soft 
tissues should primary amputation be done, a|)art from those exceptional 
indications which we have already mentioned. ICven when the member 
seems absolutely lost, and the arterial pulsations can no longer be fell, the 
advantages lie in waiting until the line of demarcation has made itself 
perlectly evident ; by so doing the sacrilice of tissues will always be lessened. 

4 

i 

But this treatment is only rendered justifiable by long-continued and 
minute disinfection of the damaged area and “embalming’' in the manner 
already described. • 

'fhe following case will serve to show what ought to he done and what 
results can be obtained in these extensive crushes of the soft parts, even 
when they are infected, and when amputation a])pears at fust sigiit to hv 
necessary. 

Case 32 .- A lady was knocked down by an omnibus, and lur rigid 
leg was injured by the wheels ; a dressing was ap])lied. Wlien 1 saw her 
thirty-six hours later, the limb was in the following condition : a long and 
oblique wound with greyish and lacerated edges extentied from the outer 
aspect of the heel to the middle part of the crest of the tibiii. ; around und 
above tlic wound the skin was stripped up as far as the popliteal space , 
and only remained attached on the inner side in a very small area ; 
it was marbled with purple and brownish patclies ; at the bottom of the 
wound the torn aponeuroses, the naked tendons, and the ruptured 
protruding muscles could l)e seen. The whole of the exjiosed surface 
was covered with a sort of dirty, evil-looking false; ineml)rane, which also 
extended in the direction of the calf, wlience reddish, sanious fluid 
esc.a])ed. The temperature was io 2 «, the pulse fast, the face pale and 
drawn ; even in the short time that had elapsed since the accident the 
infection had assumed very threatening characters. Tlie hones were, how- 
ever, intact ; there was no fracture ; the fibula was exposed in its lower 
third and torn at the extreme ti}) : that was all, 

1 wished to avoid amj)utation if possible ; therefore the patient 
aiuTsthctized, the whole leg was washed with soap and water, with 
alcohol and ether, and irrigated with very hot boiled water ; then, with the 
thermo. cautery, 1 incised the separated skin up to the ])oi)htcal space, and 
on the outer side to the knee ; in the deep tissues 1 laid open several long 
infected tracks, and some deep punctures around the infected focus tcr- 
minatej this somewhat barbarous-looking measure. Of skin, tlicrc; only 
remained a band* along the inner sutface of the tibia. 
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Lastly. thc;»whok‘ of the vast raw surface was waslied with soluliou of 
peroxile of hyclrof^cn. dressed with j^aiizc wet with the same solution, and 
enveloped in a thick layer of absorbent wool. The dressing was changed 
dally at first, then at longer intervals. The infection subsided.' the sloughs 
separated, slowly the wound filled up. and three months later the granulating 
surface was covered with 'I'hiersch grafts, and complete healing speedily 
followed. 


BURNS. 

Ev(uy burn oiigld to be cemsidered as an infected wound, and treated 
as such. The genera! rules which we have formulated above are tlierefore 
completely ap|)licable to burns- to all burns ; Mine. Xageotte-W’ilbouche- 
witcli^ is entitled to the credit of showing that rapid, complete, and 
uncomplicated healing in these cases is not a matter of topical applications. 

'I'he agents which ha\'e been used in the treatment of burns are very 
numerous ; 1 need say nothing al)out the classical ('anon oil. but picric 
acid, tliyol, ichthyol, jiyrogallic acid, and many others have from time to 
lime lieen lauded for their keratogenetic jwojHnties. Without in the least 
denying their S})ecial virtues, 1 consider (and ex|)erience will s};eedily con- 
vince any one of the truth of what I say) that the best means of relieving 
the pain of a burn is ly i>reventing infection of the burnt tissues; that 
the best means of obtaining rapid healing, and a sound, healthy scar, is 
to protect the natural ie[)arative processes from any s(‘ptic. or chemical 
interference. 

The aseptic treatment of burns is the best treatment, and should 
be strictly carried out from the beginning. 

Take, for instance, a very e.xtensive burn of the right side of the trunk, 
of the axilla, the inner aspect of the arm, the shoulder and the root of tlie 
ne('k : a ret'ent burn of the first and .second degrees in the greater part of 
its extent, but of the third degree in places ; the surface is of a deep red 
colour, and is studded with numerous blebs, of varying sf/.e and colour, 
which are for the most part still intact, “ while here and there some dry, 
yellowish-brown patches indicate ilee]U'r destruction of tlie skin. 

To do the work completely and satisfactorily, give an amesthetic if 
the burn is large ; give it always in the case of children. It is invariably 
worth the trouble, and under general ainestliesia alone will complete, 
minute, and laolonged cleansing t)f the damaged areas and the satisfactory 
ap|)lication of the dressing* lie i)ossible. 

First the surrounding regi(jn, then the Inirnt area, must be dealt with 
in exactly the same manner as the skin is j)re|)ared before an operation ; 
and’ here again, greater dependence is to be placed on mechanical cleansing 
than on the use of antiseptic agents. 

' Mmi-.. N\\(;i:,()iTi:-VVn-port'in;wro H, TraitanaU anliscffliquL' ilcs btiilui't's. 'I'lu-sr (U* 
<U)Ct., iiSw;,. 

-A ran' and fnrtunatt* circuinstana* : tim often in rart'lrss removal ni tlu* clnllu"^ jlic 
f))id<.'nnis is lorn away. * 
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Se\Tral pints of warm boiled water, soap, a boiled il)rusli, ether or 
alcohol, some boiled swabs : that is all that is needed. • • 

Soap and brush widely round the damaged area ; ])enctrate intd ^all 
the cutaneous folds, between the lingers or the t(jes ; pay particular 
attention to the borders of the nails ; finish the cleansing with ether, which 
dissolves the grease, and frees the e])idermis of the blackish, sticky, dirty 
layer which clings to the hands and feet of some individuals engaged in 
certain occupations. 

Prepare the burnt surface with the same care. With a boiled swab,^ 
and an abundant lather of soap, rub the reddened and blackened skin ; 
rub gently, but prolong the rubliing, cleanse carefully around the blebs, 
open them with a touch of the thermocautery point, but try to avoid 
removing tlie thin layer of eiiidermis with which they are coverjHl. Pursue 
this cleansing systematically, area by area ; then wash the whole surlace 
with boiled water : not a short superficial irrigation, but a thorougli 
washing of each segmiait of the skin with water and gauze. 

This is a delinite mechanical task which ref|uires patience and time : 
to do it well, half or three-quarters of an hour will sometimes be necessary : 
lioiled water, or better still, boiled salt solution, is the medium to be 
preferred. 

Apply nothing more than a dry, sterile dressing. 1 do not say 
that picric acid and many other agents are actually harmful, as carbolic 
acid, sublimate, and iodoform undoubtedly are when applied to a large raw 
surface ; 1 simply say, after an extensive experience of it, that the aseptic 
treatment, if carried out with minute attention to detail and begun by a 
prolonged mechanical cleansing, insures more ra])i(l healing and a Ixdter 
scar. 

Cover the burn, therefore, with dry sterile gauze ; it none is at hand, 
use boiled compresses, well wrung out ; apply notliing else to the surface 
if the skin is but little denuded ; if otherwise, cover the raw places with 
a little sterilized vaseline, to prevent tlie gauze from adliering. Over the 
gauze |)ut on ^a thick layer of sterilized abs(»rbent wool and a flannel or 
(M'cfie bandage which covers in the dressing comiiletely and t'xercises 
moderate and uniform pn'ssuro : of course, never any impermeable 
material in the dressing. 

This is, in short, the ordinary dressing for a recent, sinijile wound, and 
as a. matter of fact, by tlie careful preliminary attention the burn has been 
convertefl into a wound of that type. The dressing will In; Udt untouched 
as long as [lossible ; eight, ten, twelve days if Jhere is no rise of temp(‘ra- 
ture t and often, when it is removed, the skin underneath will l:e found 
dry, smooth, and already regenerated. • 

'fliis treatment is not ajiplicable merely to Imrns of the first three 
degrees ; it can lie used with ecjual advantage in deep burns with l;f.rge 
sloughs. W'e can remember the interminable suppurations which used to 


’ with a hri’sli ; the brush shniihli i iily lio iisod fnr llu* clcaiisinf^ fd th(' siirroiindiii^ 
.in'.i ; the Inifiicd surf.icr shmild not Iw brushed. 
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he associated ’A'ith the elimination of the dead tissues; the lonii;-continued 
hectif, fever, and tlie not uncommon fatal jssues. Nowadays tliere is no 
n';ed to emphasize the tact that siipjmration and the separation of sl«u<L^hs 
are not two necessarily associated processes ; if the aseptic treatment is 
instituted at once and adequately carried out, the necrotic areas will 
separate and healing; ensue without suppuration. 

In dealin |4 with a serious burn of this kind, devote ev'ery attentiem to 
carrying out at once the “ preparation ” which we have just descrilied, 
hut carry it out even more com])lelely and scrupulously. There is no need 
to he siiecially ct)nsiderate of the damaged skin, for it is in great part 
destroyed : soaj) and brush the entire surface, therefore, rub it with alcohol 
and etlier, wash it with boiled saline solution, and once tliis ratluu' rough 
cleansing i* completed, apply a dry ase])tic dressing as before. 

lu)r dee]) l^urns by incandescent wires, such as are sometimes seen 
amongst wireworkers, it will be well to ado])t the line of treatment recom- 
mend(*d by Sc/yi)iorski ; the whole cauterized zone is excised witli scissors 
or knife, gt)ing if necessary right down to tlie bone, which will in that case 
also be scraped ; in tins way a wound with bleeding, healthy walls will be 
ol)tained, ^tlie successive planes (muscles, tendons, fascia*, skin) of which 
can i)e sntun'd, and wliich will heal by lirst intention.! 

i'he situation is somewhat different in the case of a burn of some 
days’ standing, l)adly treated, contaminated with various local api)lica- 
tions, oily apidications ])articularly, and already suppurating, 

Antise))tics are no more useful than in the ))receding conditions. 1 hese 
infected burns are best tr(‘at.ed like any other infected wounds (see above) : 
therefore, api)ly the general treatm(‘nt already outlined ; open uj) all 
su.i)purating ])ockets. lay the whole surface bare, and ])rolong uiuler 
an;estliesia tin* mechanical cleansing. Hut in this case terminate th(^ 
o|)cration with the ap])r!cation ol a moist, sterile dressing ol l)oiled gauze 
and absorbent wool, without any imj)ermeable matt'rial. 

W hen the burn is ver\’ extensive, it is not always ol the same degree, 
nor everywhere equally contaminated ; it will then be gc)od practiia* to 
api)lv the dressing in »c<imcnh\ for tlie purpose as iar as j)ossible ol preventing 
the contamination, under tlie same covering, oi the easily curalile zones by 
tlie infected and suiqairating aieas. Lastly, in the very enormous burns 
which aHect a large part, sometimes almost tlie whole ol the surlace ot the 
luxly, the asejitic method is still the best ; it may be necessary almost 
completely to envi'Ioj) the ])atient in tlie aseptic dressing. In such cases 
jirolonged tepid batlis are ajso ot very real service. 

I need merely mention the general comjiticatioiis of the extensive 
liurns : the initial shock, best treated by injections ot normal salt 
solution, the administration ot which may with advantage be continued 
bv the rectum or subcutaneously, alter the stage ol shock ; the always 
threatening visceral congestions, and the local complications such as 
(edema of the glottis (see Vol. 1 ., ]>. 177 ). 


^ Sc/VITOKSKI, Snc. di’ Chir., S juillrt, p. ‘ 
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WOUNDS AND RUPTURES OF THE GREAT VESSELS. 
TRAUMATIC Hi€MORRHAGES. 

In the great traumatic hicmoiThages there is a iirst line of treatment- 
first aid on tlie scene of accident wliich d(;es not always fall to tlie lot 
of the medical man. A knowledge of the necessary measures cannot he 
too widely diffused : these measures are within the powers of every one, 
and 1 add that it is the duty of every one to put them in practice should 
occasion arise. Exen in the great centres of pojmlation, do we not see 
injured persons die whose lives might have been saved by t[ie slightest 
initiatixe on the part of the first comers 



477. Comimssio:! «'f llu* siiluluviaii aiTiTv. 


I^can hardly cite a more striking illustration than that of an un- 
fortunate carter xvho, having fallen from his vehicle, had his rigid thigh 
crushed and the femoral artery torn, and xvas immediately l)icked u]) and 
transported to the Beaujon liospital. bleeding iwofusely all the tinug xvithout 
any ijerson making the slighte.st attempt to check the Ih'emorrhage ; he 
arrived exsanguinated, pale, cold, and pulseless, and it xvas only by 
the unexpected triumph of intravenous injection of saline solution, 
rej)eat(jd during the coursii of the day, that he xvas rescued from 
impending death. * 
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Temporaiy Haemostasis.-- Wliat is to hv. done tlion witli a wmind 
\vliicliLs bleeding in jets? Apply pressure ‘above^- and not to the 
wound itself, ('t)iii})ress alH»ve, at once, instinctively, with both hands 
grasiung the entire circinnlerence of tlie linil) if ])ossil)le, wliile some one 
else encircles the limb with a strij) torn from a garment, a rolled towel or 
handkerchief, a fairly thick cord of any kind, ties it, slij)s a idece of wood, 
the shaft of a hammer, or any a\'ailable rod, under the knot and twists it 
to tighten the band still fnrtluT, so im])rovising a tourniquet. 



/''C. •4 7'*'. I'snuircli’s bruiv. 


\\\* have thought it advisable to illustrate Estiiarclis brace, which 
might be very useful in “ lirst aid” il it were commonly worn l)y medical 
men, hos])itai assistants, workers in lactories, railway men. etc'.^ Shortly, 
it consists of an elastic band, jn'ovided with a series of holes and a hook at 
each end ; /w'g. 47 «S shows -the very simple way in which it is adjusted in 
ordiiiarv circumstances ; it is then sinqdy a brace, and an excellent blhce.- 
In a moment it may be converted into a not less pertect hainostatic band 

47b). 

Circular comjaession al)ove tlu^ wound can be ettected by any one 
and everywhere — and if it is ])roperly done it meets the exigencies oi the 


' M. Cli lV‘ru‘r luis strongly rrcoinnuMKlctl this use of Esmarch's 'nracc, 

- On this point I can add my personal testimony to that t>f M. Eerier. 
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case in tlie l)est jHissible nianner hy achieving pm'isinnal hafnosiasis wifliout 
the ii'oiiiul being touched. ‘ 



47 >. Rsinarch’s l)r;Kv us.‘«l a h.iriao-^iatir 




/•'/;*. Ant<i-tT:in‘ifns!j»ii in ai'iilr nna'inia. 


wound, to stuff ra^t(s or lint and tlic rest into it, to pour in Huids of all sort 
and which it is just as well not even to mention. '' 
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\i tlio roots of the limbs, liowever, in the groin or tAie axilla, direct 


Fiovi-jonal ha-nioslasis, 

I'Ucvalio'.i of tlie Unil) ; ilis\»lacini' llu’ bloiwl i«)-,vaicls llu* hoily 


Fiii Pruvisiotial ha’iiif^slasis. 'jtulsUp: Appliailion of the olaslic lianda.^r 

« 

compression in*lhe wound is sometimes the only possible course ; in sue 
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a case the ctxji-headed man who springs to tlie ])atient, tears open his 
^arrrients, and applicjs his thiiinb or both thumbs broadly to the gaping 
wvund, is acting in the true surgical spirit. 

And as a matter ol tact the surgeon does nuiclj the same in dealing 
with an arterial wound. He ctnnpresses fhe principal artery ol the limb 
above the wound at the |Joints ol election ; against the inner surlace ol tlie 
humerui^ (/wg. 4S1), on the isl ril) (F/g. 477), against tlie inner surlace ol 
the lemur along tlie line ol Hunter’s canal, or on the ileo-pectineal eminence 
(/wg. 480). Hum, il a reliable assistant is available, the temporarv digital 
compression is entrusted to him, or provisional lia.mostasis is insured bv 
means ol Esmarch’s or any oilier elastic band (Fz'g.s. 483, 484). 

A/g.s. 477 and 480 show the methods of elTiciently com])iessing the 
subclavian, lor the lemoral artery in the lold of the groin ; lastlv, compres- 
sion ol the iiorta (F/g. .:|85) may he a life-saving i)roc('dure in some cases 
of ])roluse hainorrhage of [lelvic origin. 



-- Cfiiupns'^itin ot llu’ af»rt;». 

Let us add that, in the presence of symptoms of intense acute aruemia, 
and when death seems impending, recourse must b.e had at onc(‘ to auto- 
transfusion (F/g. 482) by lowering the head and elevating the limbs, 
enveloping them with wool, and com])ressing them lyv bandaging from 
the digits to the trunk ; to intravenous infusion of saline solution, hypo- 
dermic injections of ether, ^‘affeine, etc. 

That is the first step, the treatment of instant necessity, if oneiinay 
use the ex[)ression ; it is thei^ necessary to j)roceed to tb.e measures for 
insuring permanent lunnos/asis. 

Permanent Haemostasis.- The rule is simple and constant : ligate, 
in the wound, the two ends of the wounded artery. If the vascular 
lesions arc multiple, apply forceps, and then tie everything that bleeds. 

At the |)resent day, thanks to Esmarch’s bandage and j)ressure-foi'(ep^ 
the undertaking is greatly simplified ; reading the old recoVds, one cannot 
VOL. II. 33 
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blit unrcscrvcclly admire llic coiiliiess, the deftness, and thii^higli craftsman- 
ship of the surgeons who, ill-equi]’>pecl though they were, neverVneless, 
siKX'eedecl in conciucring the most terrible luemorrliages. 

lieller ussured of inunodiate siuxess, we ought to devote all our efforts 
to rendering ultimate success certain, by excluding all causes of secondary 
licxmorrhage and, most imi)ortant of all, sepsis. 

Temporary luemostasis having been achieved by the elastic band or 
digital compression, liegiii by preparing the wound and the whole suiTound-' 
ing region with the usual scrupulous detailed attention. 

The bleeding has ceased ; therefore, to neglect all the rules of surgical 
cleanliness under the pretext tliat a large artery is wounded is absolute 
nonsense and a grave imprudence. Of course, if an artery is spouting under 
his eyes, the surgeon will not go to wash his hands before coyipressing it, 
and if a pressure-forceps is at hand, he will only be too glad to use it, tliough 
neither tlame-stcrilized nor boiled. .Ml this is indis|)utable, but it would 
be wrong to go furtlie/ on these lines than vital ruxessiiy demands. Do 
not be in a hurry, therefore ; cleanse the wound thoroughly, enlarge it as 
lar as is necessary in order to see cU^arly, and seek lor the upjjer end of tlie 
artery, seize it with forceps, seek for the lower end. which ij# sometimes 
considerably retracted within its connective tissue sheath, and i-ecurc* ii 
in its turn. 

Do not ap)dy the forceps indelinitely to the whole grouj) of vessels 
cn masse ; the |)rovisioual luemostasis. if it has been lirojxrly elTected, will 
enable one to do better, to seize the artery alone, it it alone is injured, 
without lacerating or tearing the accompanying xein and without risk ol 
bruising the adjacent nerve trunks. 

Hut often the great artery is not the only xessel wounded ; other 
smaller branches are fre(|ueiitly injured and bleed, and in s])ite of the 
compression alcove the level of the lesion, the oozing is sometimes so profuse 
that it is diflicult to recognize the structures at the bottom of tlu* ga.|:)ing 
wound ; in such circumstances the best procedure consists in i)lugging the 
cavity with aseptic gauze, a))plying hrm ])ressure on the plug for a minute 
or so, and then raising it gradually by one of its edges and securing each 
bleeding ])oint as it comes into view. 

When the most imj)ortant vessels have lieen caught, the elastic band 
is removed, while the surgeon, forcej)s in hand, watches the surface of tlie 
wound, ready to seize anything which begins to bleed. In dee|) wounds of 
the groin and axilla, where the upjjer end of the divided vessel is sometimes 
difficult to find, helj) can be obtained by n|omentary relaxation of the 
digiyd com|)ression of the main arterial trunk ; a jet of blood a])pears and 
indicates the })osition of the injured vesseU But much time- and blood 
is lost by these eomj)lex mamfuvres, and the best |)lan is to enlarge the 
wound as freely as may l)e necessetry at once, by incising the anterior tvall 
of the axilla or Poupart’s ligament (/w'g. 48b), as the cas(^ may lag or, again. 

expose the main trunk higher up and to ligate it in continuity : 
in other words, to ligate the subclavian or the external iliac. 

Once luemostasis has be(*n assured by ligature at a distance, it is 
necessary to return to the traumatic focus, to o]:en it up, cleanse it, and to 
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seek lor the eiuls^ol the dixided vessels, and particularly the iip|)er end oi 
the chiilf vessel, all ol which must he can^dit and tied. This step is 
ahsojhtely necessary if the danj^er of secondary licTinorrha^e is to he ax'oided. 

Deep Wounds of- the Hip, iin])licatinf^^ tlie ^duteal, the sciatic, or 
internal pndic vessels, are particularly serious, and necessitate verv trouhk - 
some operations. Several conditions may present themseh'es : {a) 'fhe 

wound is of some length and is bleeding profusely ; (h) I'he wound is small, 
the ext'ernal h;emonhage not great, but all the signs of internal bleeding 


p R s T u V 
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I'ii. iiMiicii. (0) Onuiu cl' tlK- iUh-ji aitcry. oxlrnuil iliiic 

lyin])li eiiniiliim. |C) Anti nm mir;il iicrvr. (D) I'tiiiDral arlcry. (E) I'lnioial vdn. (F) llin-iiscia" iniisrh-. 
(G) S.irtoriiis imistli-. (HI nt t-j* li iiuinil atltry. (i) InU-nial Siiplicnoiis vriii. (J) AdiliU'lor Imimis mtisi'K*. 
iK) ohtiiralor vossi-h. (ij ( Hituratfn- lorain.-n. (IV|) IVcliiR-u-i (N) Clr^inrl's lyiiipli-j^laiid iji tik' 

crural canal. (O) Spcmi ilic cnul. (p) r.imlirrnaCs lij^amcnl. (R) lixtcinal inguinal rinn. (S) I’niipart's 
liKaimiit rai'^cd In iMiccp.-;. IT] -\i)(incnr«)d'; ol tlu c.vlcnud oliliipu- nin';dc. (ij) I.oAvr Ixadcr of llic inUMiud 
ol)li(Hk‘ anil tran-^vcrsali^. nr.i^clcs. (V) Tli.- apoiuniroas of the exlernal idjli pie incised at the site ol tlu' 
de<*j> in‘j[uinal rinvi, and retiavted. 


and rapidly adx ancing amemia vire jiresent ; in such cireiimstances the 
artery has iisnally lieeii wounded at the level of the sciatic loramen, and 
liie ctntral end has retracted into the pelvis ; (c) I'lie wound is small, the 
jirimary ha’inorrhage small in amount and easily arrestt'd, but at the end 
oi somt' hours, or jierhaps a few days, the region has become distended 
with a pulsating tumour which increases steadily in size ; the swelling is 
a dilfnse aneurysm (see p. 521). In the two lirst hypotheses it is 
necessary to act at once, and the wisest •))lan is to try lirst> of all to tie 
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the two ends in the wound l)v making a very free incision in tlie glutens 
maximns, so as to exp.ose the sciatic foramen com])lctely. SliouVtl it M'^e 
found imj)ossil)le to secure tlic central end l)y tliis route, then the internal 
iliac artery must be ligated forthwith. Of course, if the wound in 
the hip is “ jxnetrating,” and there arc signs of iniraperitoneal h.emor- 
rhage, or a lesion of some pelvic organ, the abdominal route will he 
adopted in the first instanci'. ’ 

We cannot here describe the technicjiic of these classical ligatures ; 
we shall merely say, that in urgent conditions, operating in a region oWen 
infiltrated with blood, large incisions are essential for recogni/ing tl.e 
landmarks definitely and saving time. 

Further, in tying the two ends in the wound or the main trunk in 
continuity, great care must he devoted to the ligature ; a (^oul)le thread 
will he jiassed umler each end, the first thread will lie tightened slowly and 
steadilv, and knotted, then above it and in clcse contact the second thread 



Fi'.:. 4 S 7 . McUkhIs of tho larKo vi'sson ((liaqnimtualii.*). Fiii. 1, • SinipU: : one i‘: 

llu' i-nds has ln-fii passed (hroimit the slump of Uk* vcssrl, to In- knotU'd at the sidf wilh tin* oihvr cud. 
11. I,i>?alim* sccurin '4 a laigi* arU-ry and a larui.’ vein. Fi’. III. Uouhlv lijjaliirc of a lav};c aikiy. 


will be tied in the same manner (F 7 g. 4S7, 111 ). This excellent plan wiis 
lecommenderi by M. Lucas-C'luimpionniere, and liersonally I always em])loy 
it ; it is espAxially valuable in tying a diseased artery, tlie atheromatous, 
friable artery of an old man, or, again, wlien operating for secondary ha:mor- 
rhage, on a softened and infiltrated arterial wall. I'he safety of the ligature 
may also he assured by jiassing one of the ends of the thread tliroiigli the 
vascular stump, and knotting it at tlie side with the other end (F'/g. 487, I). 
Lastly, when it is necessary to tie both the large artery and the large \ein, 
it is a good plan to consolidate the two ligatitres as shown in / 7 ‘g. 487, II. 

In following the recommendations which have just been ex[)ressed, 
h.'emostasis will always be effected by ligature, the surest method tlie 
time of operation and afterwards. 


• See K. V. \'ari;\i.)oum-, Veher die Verktziuv^ni mid Aueurysmen der Art. uluhcn und tsdiia- 
lica. * III. Hiss. Marl)ur.ii. kSpp ; and 11.^ IVli/za, “ Qiiclijiics cnnsidrratioiis siir h‘s jilaics tU* 
rt'charirnin* .sciatitinc.” Those do J\’iris, n^on, Nd. 97 . 
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I lielieve (lu<< it is necessary ti) restrict the a|)])lication of continued 
forci^rcssure as tar as jiossible ; it is a useful metliod, sonielirnes a life- 
saving method, in certain conditions, at the bottom of deep cavities, and 
when it is impossible to do better, but it is also often uncertain and 
dangerous. \ good ligature. pro];erly apjdied and jierfectly aseptic, 
becomes continuous with the wall of the vessel and does not slij) ; a 
yressure-lojceps or a clamp left in position, however carefully it may bt; 
supported by the dressing, may be displaced or torn off by a movement of 
the jiatient, and besides, the possible recurrence of bleeding on the rounoval 



I'i:. AiUii.il siiliiu' (li-iiu)ial). I-ir.-l coiilin'iotis snlmv. lAl Stout tliiviul kiukini: llu 

iiplJiT 111(1 iiiid so filii tiut; li.iiiiostasi's. (B) Nt-i-dli- Iravcrsiiijj tlu* two « ol tiu' arterial wound 
wilhoiit iicrtoratini; (so lar as posdliU i tlu’ iiiiR-r coat. C) Tciiijiurary liifatiirc ol the lower cud 
over a strip of drainaf^'e tuLint;. 


ol Hr* foirops. a roiidiiion wliicli is by no means nnt'ommon. must bt* taken 
into eonsideratioii. 

^\’itb regard to compression, it should only be em|)loyed in dealini^ 
with dilTuse oozings, esiieeially venous, wliicli ]:ersist alter ligation of ihe 
large xessels. We* sliall deserilK.* immediately a very waluablc j)roecdure 
in treating these dilfuse luemorrhages. 

If a large vein is wounded, with the artery or independently, the 
same rules apjdy as in treating a wounded artery : both ends must be tied. 

1 have already said elsewhere that a wound of a large vein, the internal 
jugular, the subclavian, the lemoral, etc., often occasions greater dilTiculties 
to the surgeon than one of the corresixmdiijg artery ; the vein c()llapses,»the 
luemorrliage is dilfuse and continuous, and the search for the two ends is 
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oftin (liriicult. In such circumstances ])ressuie must l:e Ai)])lic(l ‘'jnd 

beluw tlie wound, circularly if a liml) is alTected, and the artery will oy use^l 
as a jj;uide to tlie ends of tlie divided vein. *' 

If the wound involves only a j)art of the circumference of the xessel, 
if it is oblique or lont^'itudinal and comparatively short, one may feel tempted 
to try a lateral li^oiture ; it is a bad method, which gives only \in*y doubtful 
security. Put a forceps on the laceration without occluding *the hnneii 
(»f tlie vessel, but do not tie a ligature around the segment of the wall which 
is grasped it suture is iminacticable (see later), pass a double ligature 
under the venous trunk and tie it above and below the point of 
injury 1 



/'■'V. Art! rial siiliuv flcinnrali. Sioniil ((in'iiiror.s sulmc. 'A) Tliivad kiiiUiiii: tin- 

iiplHi awl. (tJi Ui-qi sutUK'. (C» Na.‘lU- pas-iinu Ihnmuli tlu* luuiia ailvriililia ami ml kk linin'.; 
IIk' srcdiiil a)ntiumm>; sutuiv. (D) Tiinpi»Taiy liuatnu- (»l lln- ’nwri mil nvir a ^liip ul rnliln r 
liiliini;. M)tir nl llu; uti-al ilrfi-cls nl artriial sntun* is i-vidnU ; tin- uaminn is l»nl llir i.'alilnv 

of lln- aitiTv i.s very jirrally (liniiiiisluili. 


!n the case of a small wound, or a jaa foration of i\ large artery or \ ein, 
suture may he attempted. • 

• Arterial suture has given some successlul results on the axillary, 
the external iliac, and the femoral. 1 i^ider to lateral suture- ol a short 

■ c 

' Tliis applies e\'eii to the inferior vena cava, as Hoii/el has shown (“ He la liMalnrc des 
\ein(‘s et. en partienlier, de la veine cave inferienre.’' Revue de chir., K^o^i, No. p j), jS; ; and 
No. 4, j). 45.'>.) 

Circular suture has been performed five, limes : M. I'felan^lade has reunited, end to end, 
the radial and ulnar arteries, which had been divided about two inches below the elbow ; the 
sntupin^ was done with No. oo silk ; it was easy, and the suture line remained ti^ht ; but the 
pnlsations .did in<t reajipear in the lower f-rids, and the radial pulse was ja-nnanentlv abolislied. 
[Hull, de la Soi. de cliir., H avril, 1903. p. 401.) 
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wound, loiiKit^idiiuil or only sligiitly oblicjiic ; naturally tluiro are t^aeat 
d'dvaiAai'es in preserving the penneahiliiy of a large artery, such as the 
(:oi;innon carotid, ligation of which is not free from danger. Still, the 
indications for suture in urgent surgery are very limited, and as a rule it 
will he better to a])ply a good aseptic ligature. 

As to the techni(iue, it is undoubtedly delicate ; the lumen of the 
arterv must b(‘ temporarily occluded above and l)elow the j)oint ol injury ; 
the two edges of the wound are reunited by a continuous suture of line silk, 
with closelv-set stitches, which as far as possible are kept Irom perlorating 
the tunica intima ; the external coat and the conned ive tissue sheath are 
brought together over tlie deep liiu* of suture by a second continuous suture ; 
in this way the o):erator endeax'ours to get strong, accurate, blood-tight 
closure of Uie wound 'icilliont loo much diminution oj the culihre 0/ the vessel 
{I^'ii^s. 4(SS and 484) : shortly, these are the outlines of the midliod. It is not 
so miu'h ha:morrhag<‘ that is to la' leaved as thrombosis and se(‘ondary 
embolism. 

With iT'gard to venous suture, this method is always to 1 h! rei'om- 
mended in suitable cases, and many successful cast's are now on record. 
Xalurally,M is only a|)|)licable to longitudinal wounds or to slightly oblicjue 
wounds which imj)licate l)ut a limited part ol thi^ circimilt'it'nce ol the 
N'essel, and no one would think of reconnnending it as a method ol choice, 
in m’gent surgery es|;t-cially. 

Still, it must not lu' lorgotten that it has given some most siiccesslul 
results ; Schede has sutured the interior vena cavaJ Kicard- the innomi- 
iiati' vt'in. !t has also been practised with succt'ss on the great veins ol 
"^the limbs, pai'ticiilarly on the lemoral vein. 

A case of Jordan's- may he (|uoted as an example: A cold abscess 
situated in the right sn])ra-inguinal region was incised and scraj^ed ; during 
the s<'ra])ing, profuse \enous hjemorrhage occurred, which ])ressure was 
powerless to control, and ihv j)atient s condition si;eedily became most 


' M. Sc ninr. “ bciiuTUun^cji i'llnT dir .\alit \"ii X’riiriiwi'.iulrii. Aich. /. Idni. 

CJiir., iS.jj. Ud. \liii.. |». i iS. In Schrdr’s rase-, during liuToiirsr o\ tlir (‘Mirpatii'H nf a linnf.iir 
mI tiir riiihl kidiu'v. llir wali ‘'f ilir intrrior vrua cava was t.»rn fur llir uf tlnrr-«]uarti‘i> 

u| an iiicli : ti’inp-M arv lia iiiusta‘^is was rlTrClrd l»v inrans uf iwu t.)rcri)S phu ril uUluiiirlv abuvr 
and Lrlnw ll)r .naji, and llirn lln- twu margins t*t tlir vrnuiis wmiial wrn- rrnnilrd bv a run- 
linnuns sutnrr.' 'I'lin'r was nu rrciiiTriici* uf llu- lia'iuurrhaf;r when llir lurerps wi-rr U\kv\\ ult. 
|)(‘alli urcinrrd ri^litrrii davs latrr. and at tlir aiil«'psy Ihr limr ut nniuii was fuinnl prrtrctly 
S( aiiul. 

“ UiCAKi). “Dr la sntnrr appli<n:rc- a I'lirinuslasr drs plairs accidriitrllrs on ui'rratuirrs 
<li*s ;;rus truncs ^■ri^<•n^. ilc chii., iSnS- I'iicard s tirsl casr, tlir intjMiMl jiij^nl.n 

vrin? wliirli was adlirrrnl I(j tlir finnunr, had l)r(Mi rxtirpatrd low duwn alon^ with a libiu- 
sarchina of thr thvruid. Consiilrrablr vrimns blrrdinii iiccnrrrii lirhind llu' sttani^cl #virnlar 
articnlatiun. but was rasilv arrrstr<l b',' tlu- api>licali..n of s.anr prrssnrr-fuicrps. It was then 
srrn that thr loss of snbstaiirr invulvrd thr rij-hl lirachiocrphalic trunk, and that it ru|-rrsp(Midr(i 
u. Uir orilicr v)f llu* intrriial ill^•nlar vein. “With a tinr nrrdli*. and rrinuvniti llu* torcri>s in 
siicTi'Ssiuii, W(‘ snccri'drd in rkisinj;i llu* oprnin}^ with five I.rnibrit sntnirs t>t line silk. 

JoKDW “Dir Hrliandlunjisnirthudm bri Vrilrl/nnf.;rn ilrr Schrnki'h <‘nr am 
rV)npart'sclu*n naiuL" Unfr. zur klin. cliir., iS.)5. Ihl. xiv., i, p. J7n. So* al.^u sumr uthn 
cast's in I buM \ki i., “ Trlirr dir X'rrirt/niij; drr Vena frnu)ralis comnmnis am 1 .mpart schrii 
nail'd inul drrrn nrhandbinj^. />V//r zur klin. ihir, Ud. x\x p. Si. .V St ndNWi:i<Ti!. 

“ rrbrr dir Naht drr Schriikrlvrnr am I.rislrnliandr mid ihrr Iiulikatuuirm. Miimn. mc.t. 
W’ih'Il, ^ mars, n^ob N«). <), p- 17- : thrrr cases t>f closure of venous wtuinds with Ihr/oi’iilin^ 
.s»/u/r.s. 'three rccnvrrit's. Sre also Ci.i- umom, “ Sjilurr latrralr.tiu lointaiiu* drs vrinrsV’ Pirsst' 
nmL, i8 niai, I'un, P- Z 2 (). 



520 WOUNDS OF THE. GREAT VESSELS 

f 

serious. Jordan began by exposing the vein above Poupart's ligament, 
and passed a ligature around it, but the bleeding continued ; he enfarged 
the wound in an u])ward direction and exposed a higher segment ol 'the 
external iliac vein, and around it passed a second ))rovisional ligature ; tlie 
bleeding then ceased, and a longitudinal tear about hall' an inch in length 
was found on the anterior wall of the vein above Poupart’s ligament. 'I'lie 
opening was closed by three silk sutures, and over it the connective tissue 
was reunited by two other sutures. The provisional ligatures w’ere Velaxed ; 
no bleeding recurred ; but as a safeguard they w'cre left in ])()sition and the 
wound w’as i)acked. Recovery took place without any com])lication. 

In executing a \ en(.)us suture, a line needle and tine thread are required : 
either catgut or silk may be used. Provisional luemostasis is secured by 
compressing the two ends ol the vein with the fingers or by raising them 
on twT) directors, and then the opening is closed either bv continuous or 
interrupted suture. According to Schede, it matters little what layers 
of the venous w^ill are brought together, i'he l)est ])lan is to enter the 
needle about a twelfth of an inch from the margin of the cpening, and tn 
pass it through the wiiole thickness of the wall of the vein, bringing it out 
at a corresponding ])oint on the opposite side ; the sutures w#dl l)e lied 
gently, but; siifhcienUy close to ensure good adjustment. Over the sutured 
vein the connecti\'e tissue sheath and the adjoining fii)rous tissues aie 
reunited. 


Junally, and particularly in diljusc humityrhaiics. decided advantages 
are associated w’ith the use of gelatin, according to Paul Carnot’s 
method.! 

Tlie gelatin is in watery solution (nr better, in saline solution 7 i:er 
mille, or in solution of calcium eliloridc i jier cent), in the |)r()|)()rtion of 50 
grains to the litre (5 j)er cent) ; this strength is not absolute, and more 
eoncentrated solutions, up to 10 per cent, may be used w'ithoul disadvaiilag(‘. 
The gelatin solution is sterilized twice at 100 C. for a quarter of an hour 
each lime, with an interval of two days. It sets on cooling, and is ])resei \ ed 
just as it is ; if retains its normal appearance so long as it remains aseptic. 

i o use it, it is liipielied on a w'ater-bath, care being taken not to over- 
heat it, because it does not act so well wiien it is too hot ; the best tem]:era- 
ture appears to be about 140 ]'. 

The solution, to jM'oduce its maximum effect, ought to come into 
contact with the blood escajiing from the wound, i'he method of ajipliea- 
tion is very simple. .\ siifticient (jiiantity of the solution is jioured direetly 
on to tlie bleeding surfaces, or swabs or strij)s\)f gauze may lie saturated 
with file gelatinous liquid and spread over oy packed into the wound. The 
action is usually v(?ry rajiid. 

.Mtliough it is pf)ssible by this means to clieck bleeding from ecfm- 
])aratively inqiortant vessels, it is inadvisable to bring a very excellent 


' l*Ai L Caknot, “ Ir* riuMiu^stasc par la gelatine.” Prcusv nu'dicali', iSr)7, No. 77 ; and 
“ Iiiclicafcions ct rontre-iiitlications de I’hciiuist.isi* p;ir la j^rlatiiK.’.” I^rcssc mcdiculc, No. 

• t 
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emergency resc^irce into discredit by extending tire indications for its use 
too vSdcly. It gives excellent results in diffuse and profuse ooziiigs, in 
ceri'ain luemorrhages into cavities, and in some large wounds wliere it is 
necessary rapidly to com])lete luemostasis after ligature of the priiiciiial 
vascular trunk. 


SUBCUTANEOUS RUPTURES OF VESSELS. 
DIFFUSE ANEURYSMS. 

W'c now a|)i)r()a('li a second ;^T()U]> of traiinialic iRLinorrliai^^es : the 
siil)cnlaiK‘o%is h;L‘in()rrlia.L;cs which follow ruptures of th.c i^rcat vessels, 
whtdlier laceraled by llie frai^inents in certain fractures, or stretched and 
torn in a dislocation, either diirini^ the atUnni^ts at reduction or by tlie 
direct action of tlie. injury. 

idsenvhere I ha\'e dis(‘ussed these direct subcutaneous ruptures 
of the great arteries.* 

^ I lie tdllowiiif; case served as th(‘ sui)ject of in*.' ])aper, ancl is wortli 
repeating. 

^'asi- 33. It related to a man, pS years of age, who liad been struck 
violent 1\’ and knocked down by a heavy waggon : two wh(‘(ds liad passed 
o\er his right arm. 1 saw him two hours aft(‘r th<‘ accident ; no radial 
I'fulse could be felt, and tlie ulnar pulsations wt're also absent ; the' hand 
^was while', f'old. and motionless, and com])letely devoid of sensation ; the 
lingers were senii-tlexed . Sensation was ])resenL above the' middle ])art of 
the fore'arni. but the skin was cold up to the c'lhow. Mo pulsations could 



.pjo Pry (■} tlu- tinkers srcuniiary tn dirvet iiijitry i*i tlu- 

iMadiial aiUTV abovr llic Leiul of UfL* dhow. 


be felt in the brachial artery at the elbow; anel at the inner boreU'r of the 
bice])s, along the line* of the vessels, there was a soft and (Ji'demat()us,*el()n- 
gated, ovoid swelling, which extended as high as the middle third of the* 
arin. 'riiere was neither wound nor fracture. I'he limb was envelop(‘d in 
a thie.k layer of wool ; for (]uite a long time tlu* hand ap]K'arcd dead, but 
ultimately the gangrene limited itself to the index and incdins in their 
entirety, to botli j)halanges of the thuinh. and to the terminal phalanges 


‘ “ Pcs ruptures snus-ciilaiiK’S directf'S ties ;;r»isses arteres ct ties gangrenes ennseculi\-es.*' 
Ri'viic dc chir., avril-jniii, iSgS. 
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of the ring aiul little lingers. The gangrenous segments w^jre exeiseil, but 
niaiiy weeks were required before healing was complete. The radialipulst* 
reappeareil very feebly only at the ciul of four months. On the inner 
aspect of the arm above the elbow a sort of elongated, nodulated cotd, 
which represented the crushed and obliterated artery, could be felt. 


The cnisbiiig and curling up of the coats of the vessel (F/gs. qqi, 41)2) 
sometimes result in complete occlusion of the vessel, and tben*’no. sub- 
cutaneous luemorrhage (urcurs, but secondary gangrene is always to be. 
feared (F/g. 4()o). Of the ^^4 case.s collected l)v ourselves, tour only 

terminated without gangrene. A 




4 '»i. niurt stilKiil.nu-onis ciiishinu »»1 
the k-nnii;il iirli-ry. (Ai I’oiiparCs li«.'iiiuiil. 
(3) IVnidial ark ry aLovf llu- cdiitusi-d simm nl. 
(C) Ofi'p Icmoral artery. (D) Sart<»ri«is iiiiisdi'. 

(E) iMiniiral artery lidinv the e«i!Jtusol /oiir. 

(F) r'eninral vein/ (G) 'I'he eonlnsol se^lnenl 
«)l the leitioral aiteiy. (H/ The internal saphe 
nous vein. 


very interesting case of (i. Michel’s 
should he mentioned : the jiatient 
in falling bad stiuek the inner side 
of his right arm against the edge 
of a tub : the thrombosed brachial 
artery was transformed for a length 


f. 







hit:. D'aed suLeiilaiieoU'. ernshiiiu: 

ol the femoral artel y. Ineisioii ol the eoutuseil 
segment of the artery. (A) Mifl«IIe eo;il of tin- 
.'irlerv. (B) Inner toal. (C) Dee]) fi'inoral 
arlerv. (D) Clot lillini; the artery in the con 
tnsed /one. 


of al)oiit two inches into a hard, very tender cord, the size of a goo.se qipll ; 
there was no peri-arterial effusion. Seventeen days later the radial jailse 
returned. Recovery took place without the slightest gangrene ; but six 
months later, there was still a hard cord along the line of the brachial 
artery, the radial inilso was feeble, and tlie arm was \’ery weak. As 
MicheV remarks, in the live instances of direct subcutaneous rujitme 
without gangrene, in four it w'as the bracliial artery w'hich w’as affected, 
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aiul the fax^oural^le issue is probably to le explained by the easy 
iy-esial)lislnnent of the collateral circulation J 

* Tlie absence of the pulse in the area below tlie point of injury, the 
pallor and coldness ol the limb, the loss of sensation, superlicial and 
(h'ep, indicate the obliteration of the j^reat vessel. A h.Tinatoina of variable 
size, sometimes a simple, elouf^ated tumefaction, .or a line of dilYuse 
thicke’^iinj^, indicates the level where tlie injury has taken jdace. !l tlK- 
case is seen at once, and all si|^'ns indicative of a sudden arrest of the 
circulation are found, theie are two precautions which must always he 
taken : the careful disinfection of the skin and the envelopment 
of the limb in a thick layer of wool. Perhajis and that particularly 
wIk'u tlie j:eri-arterial effusion is considerable- it niip^ht he J4;ood practici' 
to oj^en ’Ap the focus at onc(\ to clear it out and to cleanse it conij)letely, 
to t^x|)os.e the artery, and ti(‘ it al)o\e the contused segment. 

By so doinjL; all dani;er of embolism is eliminated, and undoubtedly 
Uie extent of tlu^ .^anj^iene may he restricted ; loi'. tlnuii^h the i^iani^rene is 
('aiised on the one hand by the extensive thrombosis which follows the 
\’ascukir lesion and tlu' comjiression exercised on the collateral vessels by 
«ihe effusion, embolism is also an im])ortant factor, fra.e;m(mts hecomini; 
d(‘ta.ched from tliii soft thrombus and carried to the periphery, where they 
aie arrest(‘(t at some one or otlie;- point of division of the artery. 

(\\si<; In a jiaticiiU 33 years of aj;;e, siiHerinj; from a direct siib- 

cni ancons crnsli of tlic left femoral artery. Ihc result of a. se\ere blow in 
ihe in.i^nino-t'niraI region, and whose ]{)\Ner exlreinily scxniu'd in iiinniiu'ni 
danL;,er of ^an^:;rene. I made a lon^ incision over the injuri'd area. e\aeiialed 
a ( onsiderable amount of effused bhual. and at the centre I found the \ (‘ss(is, 
separah'd from the surrounding tij.snes tor a length (d‘ 4 inches, black in 
culonr and sinronnd(‘d by a thick coating of coagulated blood, d'lie viMii 
seemed ])ermeable. The artery was hard, black. Ihickened for a length 
of tw.) inches, down to an inch l)tdow the origin ot the dt'cp lennn'al (/*/<,'. 
pM). After applying a double |)rovisional ligature. I incised ihe contused 
artery loiigi I ndinally . remo\ed the clots ^^hi(h plugged it and 

cl(>sed the arterial wound with a donl)le ce»ntinuoiis siiliye (d \o. 00 silk. 
riuTe* were no Icjcal com])lications. bnt tlu' gangrc'iK' (jf the foot and l(‘g 
was in no way inllnenced, and 1 had ultimately to amimtate below the 
knee ■ . 


W’hcu the arterial rupture exjn esses itself at once lyv a pulsating 
lucmorrhagic effusion which incieases rapidly iu size, causes more or less 
gra\e compression, and threatens to rtipture in short, when the signs of 
a diffuse aneurysm afi‘ ])resent— tlie neeessarv line' ol action demands 
much more initiative and jiresence of mind. 

// ihc suri^coii is present at (he time aj the accident, the lirst thing to he 
done is to compress the arterial trunk above the rupture ; if this 
action is taken early, if the com])ression is ])roperly executed and prolonged 


* ( 1 . .Mh'III-l, " Knntnn* SDiiS'CMitarirf din'ctr <k' ]'art(-n‘ Ininirrak*. (il)lilrrati< 'n roiisrni.tixc, 
giirrisoii sans ^'an^^iTiic." (juz. lids 15 janviiT, njoi, Nn. (>, p. .|<).) 

- “ ] )(• raltriliun S()iis-('ntaiu'“i‘ diroctf dcs grosses artu'cs," cliir., 21 inai, i')02. 


p. (><>[). 
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for seA’cral hours, uvon up to twelve or twenty-four hours, anil the rupture 
is small, it may he possible to check and even permanently arrest* the 
extension of the extravasation. Such a result can, liowever, scarcely 
de})ende(;l on, and in large ruptures, when the effusion steadily increases, in 
Sj)ile of tlie com[)ression, it becomes imperative to expose the artery at once 
al)ove the point of injury and to tie it. rsually, however, the diljmc 
aneitrytmi is already present at the time ndien the patient is first seen. , 

W hat is to l)e done in \’iew of tlie rapid and tlireatening increase in 
si/e of the swelling ? Twt) plans are available : (i) To tie the arterial 
trunk (subclavian, femoral, external iliac) above the rupture ; (2) 
To compress the arterial trunk above the lesion, or to open up the 
aneurysm and to ligature the two ends directly. * 

TIr^ first plan is as a rule the simpler, tliough tlie a])plication of the 
ligature is not always, or even commonly, an easy task in such circum- 
stances, but it is often (piite inadequate, particularly when tlie etfiision is 
great. The compression, the threatening gangrene, the inllanmiatory 
complications, and secondary rupture of the diffuse aneurysm, cannot be 
averted by ligature pure aiul simple of the upper end. * < 

Open the cavity and ligate the two ends in situ, that is the 
method of choice ; but it must he recognized that it is not an easy opera- 
tion. It demands a cool head and the help of a good assistant. W’lu'u. 
however, the lesion is so situated — a rui)tiire of the iioplitcal, or the lower 
j)art of the femoral, or the brachial above the elbow for instance — that the 
apj)lication ol an ICsmarch’s band above the aneurysm is possible, the 
operation is greatly simplified. Hut af the roots of the limbs, it is always 
a dangerous jirocedure, because the digital compression to which it is 
necessary to have recourse is much less sure tlian circular cf)nstriction 
with an elastic band. 

Once pn)visioiial hiemostasis is established, the aneurysmal sac is 
opened deliberately, and, without troulding about the stream of blood 
which gushes loi^th, the cavity is very (juickly evacuated, the clots aie 
removed, the wound wijied out, and the ruptured vessel is sougiit at 
once, first the upper end, then the lower one. If the oozing of Idood is 
great, in s|ute ol the comi)ression (digital), the cavity will be plugged 
with gauze, and tlie plug gradually raised in the manner which wc‘ haxc 
rejieatedly recommended and the bleeding ])oinls secured one after the 
other as th(‘y come into view. 

When exery Weeding x'essel has been caught and tied, it is always 
advisabie before terminating the operation to rela.x the compression or 
remove tlie band, as the case may be, to make sure that all the vascailar 
channels are secured. ^ 

1 he great secondary danger in these cases is gangrene, and, as is 
well known, an associated injury of the great vein on the one hand, 
and the necessity for excluding a fairly long segment of the artery 
from the circulation on the other, are very imjiortant factors in the 
caiisatioy of these gangrenes. 

If tlie vein is* rupturerl, its two ends must also he tied, but care will 
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btj takuii to ])1 jicc I lie lif^atiires on the ends of the \ ein, still more particularly 
•whe.i dealing with the artery, just far enough from the nij)tiire to be secure 
and so to spare the collaterals as far as ]R)ssihle. 

Another element of capital im])ortance is as(?psis in tb.cse huge wounds. 
There can be no doubt that infection is one of tlio princi])al causes of the 
dangerous secondary hiumorrhages and gangrene. 


WOUNDS AND RUPTURES OF TENDONS. 

Every divided tendon ought to be sutured at once ■ this is a 
\erv simple rule, and so e\'idently true that it seems almost su|RMlh!r)iis to 
repeat it. 

Hut daily observation shows that the repetition is not unnecessary ; 
not onb,’ are wounds of t(‘ndons not always sutured forthwith, but they 
are sometimc's overlooked. I could mention cases in which tlie persisting 
functional disability had alone called attention to tlu* solid i(jn of continuity 
(d I lie iejulon at the end of some days, or even after the lapse of several 
^ec'ks. 

It is Hie wrist, the liand, and th.e lingers which are most frecpienlly 
affected In* th(‘se injuries, and at the front of the wrist a wound, by a sidinter 
oTgiass for instance, may involve at the same lime the ulnar aricrv and 
ncm\ fbe median nerve, the radial arlery, and llie flexor Icndons, !u the 
foot (/‘'/g. 4(P)), in many regions, indeed, a similar accident may occur ; 
lieuce the necessity for always being in possession of certain anatomical 
knowledge. 

In lecent wounds, at least in the case of incised wounds, and when the 
tendon has not sustained any loss of substance, the task is com])aratively 
easy ; the cxp^osiue of the two ends is generally a sim|)le matter, accurate 
ai'pniximation can lie eHected, and direct reunion is possilile. 

Hegin by disinfecting tb.e wound and the surrounfling region with 
great care. If ti e two ends of tb.e divided tendon are visible b.etween the 
edges of the cutaneous wound, no preliminary manipulations will be 
necessary. 

More often, howe\er, the upp.er end is too lar retracted to be seen at 
once. Let us jiresume that we have to do with a wound on the anterior 
aspect of the wrist. 

Apply an elastic ^bandage or an ordinary 'bandage to the 
forearm from above downwards, from the elliow to witliin an inch 
from the wound ; in this way the muscles are compressed and lorced down- 
v ards, and almost always the sought-for end ai)pears in the wound. The 
same object may be achieved by muscular expression (I.e b'ort), the 
fleshy mass of tlie forearm being grasped by tlie hands ot an assistant 
and iiressed down towards the wiisl {F/g. 494). 

If this rnaiKcuvre |)ro\^es insulTicient - wliicli will seldom haj)p.en in 
recent injuries do not begin to grope about by- chance within the teiukui 
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sheath with hooks or forcei)s or retractors for the invisible end ; incise the 
wound freely in the pi'npcr anatomical direction. For the sake off the 
future, it is advisable to make the skin incision, not directly over tke 
sheath, but a little to one side. The tendon will then be ex|)osed l)y 
retracting the edge of the incision towards the approiniate side, or again, 
a small flap may be cut ; in this way, the line of suture in the sheath and 


A B C D E F t 
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/•'ll'. 4 () ]. Inni'T sifk’ of 111.’ fool. (A) Trillion of lli:.‘ tibialis anti cii.-;. (3) Ucad of tlu- astraj^alns. 

(Cl (0) Tom Ion Ilf the extensor lonuiH halinci-i. (P) Internal cmieifonn bom*. (F) lia'ii* of 

till* first metatarsal. (G) Prolongation of the tendon of the tibialis posticus, inserted into the internal 
cuneiform. IHH ) 'iVndon of tlu: fkxor loiigiis hallucis, (| | ) Intrrnal jdantar nerve. (Jj Posterior 
tibial vessels at their [joint of division. (Kl Plantar fasci i. (Ml nxteni.il plantar nerve. (Nl Calcaneal 
branch. (P) Tcmlo .\chiilis. (R) Tcmlons of flexor Um«j:us iligitonini. (S) Tomlon of tibialis ])osliciis. 
(T) Inleriiai inalleolus. (U) The internal lateral ligament of the ankle joint. IVi An ainstonjotie 
vennU* joining the internal dorsal vein with the [Jokerior libial vein. (\| The internal dorsal vein ol 
the foot {origin of thejintern.il siplienmis vciiu. 


the line of skin suture will not be exactly siiperim))ose(l, and fusion of 
cicatrices and the always troublesome adhe.sions will be avoided. 

The upi)or end is found; draw it down with forcejis or by a thread 
passed at once through its thickne.ss, and see if it comes in contact with tiie 
lower end, wliich again is aiiproxiinaled by Hexing or extending the lingers, 
etc. ' * 

I. The two ends have been founci and brought together. 

The next ste|) is to suture them ; but before doing so, lie careful t*) 
distinguish the corresponding ends when several tendons arc divided, and 
make sure that none are still wanting (F/g. 41)4). 


X . — Suture of Tendon. — In llu* upper figure llie muv le ejul nf the tciidoa is exp.iscd, after 
Ivjiigiliuliji.ili im isinii nf the sheath, .uid sei.iired with fiircop.s. lit tht* lower ligurc is shown the lirsl step in 
lliv suturing : the .siipporpn.g suture. • 
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Suture— '1,'he object in view is to restore mechanically- and strongly 
—the continuity of the tendon ; exact adjustment is a necessary factor f<ir 
■ ol>t<rining a perfect result. The more regular the form of the tendon after 
suturing, the better will it recover its easy mobility and normal function. 



Tratisvtrsi- wuniul Jif thr fiinil ol 
lUo wiisl. P.rinsiu*; tin.* tairions into sijjhl Ity 
compression of llic inusdts. (A) Ulnar artery. 
(BB) Ulnar iK'm-. (CC ) Tendon of flex<»r carpi 
nlnaris. (D) I’roiiatoi ipiadratus. (E) The four 
^ ' tendons of the flexor profundus dijiitoi uni. (FF ) 

'!> Tendons of flexor carpi •ratlialis and i.al!uaris 

loiiRUS. (GG ) Radial aitery and anterior branch 
of the radial nerve. (H) Median nerve. (I) Idexor Ioiirus pollieis, (K) Insertion of suiiiualor iourus. 
(LL ) The four tendons of the flexor subiii:#is diRitoriim. 


Use line silk, ])ro]:eiiy sterilized catgut will do tor small tendons- silk- 
worm gut IS also perfectly serviceable. The sutures are [lassed with a hue, 
jierfcctly smooth needle, an ordinary suture needle, a .Hagedorn needle, 
a simple sewing needle, or a small Keverdin needle. If the tendon has 
been clean cut, any freshening of the end?> is quite unnecessp,ry ; be content 
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with careliilly wiping and cleansing the two surfaces ®bcfure adjusting 
them. It the ends are torn and dirty, trim them very sparingl\^witlf a 
sharp, transverse cut of th.e knife or scissors. * ^ 

Let us consider first of all the method of dealing with a fairly laytic, 
cylindrical tendon. The l)est plan is this: Introduce first of all a support- 
ing suture, which is knotted at the side of the tendon ; it is passed throiigli 
one ol the ends, at ahou^f third of an inch from the plane of section and 
through the entire thickness of the tendon, from left to right forVwitmpie :* 
* it is tlicn pas.ved hack, from right to left, through tlie other end, at a 

corresponding distance from the line of division ; 
this suture is tied at once, and sufficiently tight 
to l)ring the two cut surfaces in close contact, or 
even to evert tliem a little. Then fttimidete the 
union by one or two adjusting sutures. These 
arc passed longitudinally, traxersing tlie u])|:er 
end from before backwards, the lower end from 
behind forwards, and are knotted on the anterior 
surface (/wg. 4()5). In this manner, witli due 
care, ]:erfect continuity can be obtained, and 1 
sliall therefore sim})ly content myself w'itli ilTus- 
trating another more elaborate procedure, that of 
Trnka (F/gs. 496, 497, 4()8, 49(1), w'hich may .be 
useful in dealing with very large tendons, and a.lso 
in cases of ruptures, which we shall consider 
farther on. 

In unitfng, a flat, cimparalivcly Ihin icndcoT 
one may simply pass two (,r three sutures kmgi- 
tudinally from one end to tlie other, and tie 
them very gently and steadily ; but in s])ite of 
all the care which may be exercised, these longi- 
tudinal sutures, parallel lo the lend i nous /ihres, 
have aKvays a great tendency to split the end of 
tl.e tendon, and cut out before the ends can b(‘ 
|)laced in good contact. 

It is always lietter to pass the suture transversely ; and notwitli- 
standing tb.e comparative thinness of the tendinous band, this supporting 
looj) can always be quite satisfactorily introduced l)y Le Fort s or ^Vbltler's 
methods, which are sufficiently explained by F/g.s*. 300 and 501. W'ith 
a slender /c;/^/D;i,/rillaux’s suture will be found very useful : a single thread 
is i^i^ssed obliquely through the two ends (F 7 g. 302) and is knotted at the 
side : it ensures good contact and firm uniwi. 

If the tendon is too small 1 )r too much frayed out for satisfactory 
suture to be possible, it w'ill be well to liave recourse to Schwart/’s methfid : 
each end is encircleil at about a quarter of an inch from the cut margin 
with a ligature, then two longitudinal sutures are jiassed througli the ends 
above and below^ the ligatures, which serve as points of su])port (F/g. 503). 

^fter the tendon has been reunited and tlie ends of tb.e sutures cut 
short, great cai»e must be exercisSd to restore the wall of the sheath, 





h'ili. 4ij 5. - ■lVuiliiU)«iS suturr : 
supiuuliiiK stiliiiv :in<l ad.iiisl- 
inn suluits. (XI. T,t; Otutn's 
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by means of a cpntinuous suture of line catgut, or if tlic sheatli is to a large 
eJiten? destroyed, at least to construct a continuous envelojre around the 



/‘/g, -'IVndiiious siitiiiv, Trnka’s nirthod. ist slop: Tin- thrc'ad is passed twice tlirtnij,di the 
Ihioktu-ss of ulch end. 

497. Idem. The two ends of the tondow in transverse seetiou; shows the doidile course of 

the thread. 

1')^. Temliiiotts suture, Trnka’s method. 2ii<I step : A lalend loop at one side of llie tendon 
connects the thread, whieh has been twice passed throU};h eaeli end. 

c'fg 4 9u.-- Tendinous sultire, Trnka’s method, with a single thread. 
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then sutured, and tlie limb lixed in the i)()sitioTi which gives the least 
tension upon the repaired tendon. • 

But it is necessary to consider some more difficult conditions, and to J)e 
acquainted with the methods of dealing with them. 


2 . The two ends have been found, but it is impossible 
to bring them together. It may be that the tendon has.suljered 
a more or less extensive loss of substance, and though the two ends have 
been found, they cannot be placed in contact. 



504. — Uloiiualion (li the Achillis l.)y “;uvi»nUiiii imisions." (A. Pcntvl, «U“ I'lVlii-iix.) 

/•'/j,'. ’iOt. Distant InuliiKtiis sulJirt-, (Trnka’s (/) Strip nf ti-ndon tiiMn.-fl «Uiv\n. (rvl 

Double’ loo]> sntuiv. Iravt rsiii^ botli ends of llu- k*iuUm and tixiiiK tiu- turm-d-down strip. ( / '} Tin.- suliirc 
knotted on the opposiU- side. 

/• /t', 50?’. — Distant Ifii liiioiis suture by means of (.”il>;ut loops. 


^'hat is to 1)0 done tiien ? Xotwithstanding the forced position of 
the linil), in spite of traction on tht? upper end^coaptation remains impossible, 
or contact is only obtained by means of so abnormal a position of the limb 
as in itself to constitute an infirmity. * 

If tlie tendon is of considerable size, thick and broad, it may be 
lengthened by the ‘'accordion incisions” recommended by M. l^incet ; 
tlie method is sufiiciently explained by 504. 

Ujiually, howe\'er, the only available plans arc the distant suture 
and the suture anastomosis. ^Tendon grafting— the interposition of a 
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segment of tenclAn obtained Irom a dog or rabl)it between the separated 
encls— iinpracticalde in urgent cases, and l;)esides, with a few exceptions, 
tlie results which it has so far given have not i)een very encouraging. 

Distant suture may be performed in two ways : (i) By introducing 
a series of looi)s of silkworm gut or catgut, between the. two ends ; these 
^looj)s servf^ to till up tlie gap, and at the same time as guides for the liealing 
'processes which ultimately repair the deficiency ; (2) Bv lengthening one 
of the ends. 

Ihe lirst ])lan is the more certain. Between the two ends, four, fu e, 
or six loops of catgut or silkworm gut are ])laced, each loop being passed 
through the tendon at about a quarter of an inch from the cut surfaces, 
and care isstaken to interweave the portions of the various loops ; or 
again, a ligature may be placed aroinul each of the ends and the loo|)s 
])assed through the tendon beyond the ligatures in the manner already 



.S07. Sulnix- l>y niiastonmsis. (Tillaux aiitl I>u])hiy’.'s lurthoil.) 


<lescrilH‘(l, and in suHicieiit number to form an adequate^ bridge between 
the two segments 50b). 

As to the ineth()(.l by s|;litting one nl the ends, it is \erv ingenious, Init 
in piactice it gixes onl\' very doubtful security. The two ^strips of the 
lengtlieiKMl tendon lia\'(' a w.vy decided tendency to sei)arate completely, 
and the one which is turned down often V)ecoines detache<l altogether; 
it tlien beconu^s necessary to suture it at botli ends, like an actual graft, 
and the ultimate result is alwa\’s very uncertain. 

'lYnka s method, shown in /wg. 503, which combines lengthening with 
<listant suture, is, in my opinion, much to l)e ])referred. 

If the gap is considiaabhj, and if the conditions are noU fax'ourable for 
introducing a good distant suture, it is much better at once to anastomose 
the peripheral end to a» neighbouring tendon, acting in the same 
direction and of analogous function, in the manner to be described ini- 
inediately. .As to the muscular end, if it is accessil>le it also should be 
united to tl^e nearest tendon, the action of which it will at least serx’e to 
J’ein force. 

). The peripheral end alone is found, fhe method of suture 
hy anastomosis must be employed when the peripheral end’alone can be 
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found. I ha\^e already said that the anastomosis must l.te made with the 
nearest tendon of similar function. ^ 

The technique is as follows : (ff) A small longitudinal slit is macie in 
the “ receiving ” tendon, and the lower end, freshened if necessary, is 
inserted into the slit and fixed l)y one or two sutures 507) ; (h) By 
means of a knife slipped on the flat through the “ recei\'ing ” tendon, it is 



Fisi, 5o?>. Suture by atiiislcmmsis. (Schwartz's incthml.) 


Split longitudinally into two ])orlions, superficial and deej). Flie sifper- 
ficial sli]) is separated altogether from its insertion, and is alone placed in 
contact with and sutured to the peripheral end (F/g. 508). Although 
these methods are chiefly api)licat)le to old-standing cases, it is welf to he 
acquainted with them. l)ecause the knowledge will in certain cases enable 
the operator to clioose the treatment which is most suited to the conditions. 


Subcutaneous Ruptures of Tendons. 

In subcutaneous tendinous ruptures, the treatment must be 
governed by the same princijJi's, and immediate “ open ” reunion 
represents the most reitional and the surest method. In default of o|)era- 
tion, or if it is impossible in view of im|)ortant contra-indications, 
massage, begun at once and continued for some months, will givi* th(‘ 
best results ; here, e\'en more than in cases of fracture of the olecranon 01* 
patella, the results to W, obtained by massage are immeasurably superior 
to those given by immobilization and all the various mechanical methods 
of apjM'oximating the ends of the ruptured tendon. All these methods 
are illusory, and assure no real coaptation, taiid they are harmful owing 
to #he stiffness and rigidity which their use inevitably entails. 

The jmtient’s best interests will be tj'onsidered by exposing the two 
ends of the ruptured tendons at once and suturing them. Of coiirsf, all 
necessary precautions will be taken for the preservation of ase])sis, and the 
whole region will therefore l)e thoroughly and widely ])repared. Tlie 
incision must always be sufficiently long to enable the operator easily : 
{(i) To evacuate the effused blood and thoroughly to cleanse the 
space between the two fragjrnents ; and (h) To find, adjust, and 
firmly reunite the two ends. 
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The lecliiii(i|ie of the reunion is identical witli that which we have just 
di'scusseed : a supporting suture and two or three adjusting sutures 
will asiuilly be required. 

i-'i III dealing with a very large tendon— i\\i^ (|uadrice|)s tendon, the 
tendo Achillis, or the tendon of the trice])s, for instance — it will be 
necessary to inodity the type of suture somewhat for the pur|)ose of 
olitaining all the strength possible. 1 have obtained very excellent results 
;in a ease^bf rupture of the (juudriceps tendon by the following method : — 



/'■/C. sog. SulMiilanroiis niptnn* the tpiadrieejts ttMulon. The nii»lurtf evimsnl ; ist step 
fti llic ()|)(Tation. (A) The retraeted iiiarKins f»l the fascial on-erin^ af the tendon, (B) Sul»- 
eiilaneous fat. (C) CppO' end of the tendon. (D) The niptiited snitace (*f the npi)er eiul. 

(E) An unrnptnred strip at the i)ot*c’rior surface of the tendon. (F) I,o\ver (G) Patella. 

( ask 33. 'I'he patient ^vas^i very powerful man, some 30 years ot age, 
and^ very stout ; the accident had l)eeii caused by a falst' step during a 
forced effort to save himself from falling. 'I'he loss of jtower was comphrte ; 
the su])ra-patellar region was occiqtied lor a height ol about lour inches l)y 
a, diffuse swelling, under which a deep transverse groove could l)e lelt (juitc 
definitely and evidently corresponding to the lower part of the quadriceps. 

I made a free incision along the anterior surface of the thigh, and 
under the aponeurosis I opened into a cavity filled with clots and Jiqnid 
blood, at the bottom of which I at on?c perceived the lower end of the 
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tendon, and then, three inches hif^her up. the upper cnd^(F/^'. 509) ; the 
line of rupture ran rather ohlicpicly, and the surfaces were soijicwluit 
irregular. Below, the supra-patcllar articular pouch was lorn, l)ut^only. 
to a limited extent, and practically no blood had penetrated into the j\?int. 
After very careful cleansing of the whole focus and closing the capsular 
laceration by a few catgut sutures, I proceeded to repair the tendon. 1 
first passed a strong silk suture through each of the two ends at about a third 
of an inch from the margin of the rupture ; the thread was ])asscd trans- 
versely in and out through the thickness of the two segments of tendon , 
as represented in ligure 510. Ihat being done, 1 made sure that tlie two’ 
ends could be brought together, and before knotting the supporting suture 



Tio, — Rtniiidn «>f tlu' nn)tuml (|ua(lrirq)S timlon in tlim; layci'^. 'G) SuUnitancous lat. 
(O) I'ppt'i’ end <>1 tin* Uiidon. (si Transverse siippcirtiu\' sulnte ]»assed in and onl in tin- thick- 
ness of cadi of the twf* vnds. (s') Ctmlinuons sntun- nnitini^ the postnior inaiKins of tin: iniauK:. 
(A) Coiitiniunis sntnri' nnitiiiji' tin- antiruir cdijcs of the rnfiinn-. 


at the side of the rii])tured tendon. 1 united the posterior borders of ’the 
ru])ture by means of a continuous suture of , finer silk — that was tlie first 
plane oj suture. 

Then, second plane, 1 tied the su])])ortyig j^iiture. Lastly, 1 completed 
the reunion by a second eontimioiis suture which adjusted tlie anterior 
margins of the ru])turc. In this way 1 had Uiree layers of sutures. « 

'I'hc aponeurosis covering the tendon was sutured and the skin wound 
closed. The tendon was ])erfectly restored, and the fiinctio.nal results 
were excellent.* The general ])rinciplc of the metliod seems to me to be 
well worthy of recommendation in dealing with the large tendons. 


* Soc. dechir., ii avril, iScjO- 



SUBCUTANEOUS RUPTURES OF TENDONS 535 


Poirier alsr; used a method of suturin{( in layers in one case where the 
iiiptiire of the iibroiis planes of tlie (iuadrice|)s tendon had occurred at 
dij'ferent levels and had resulted in a very interesting condition of aflairs. 
After having opened up the focus of rupture he recognized very delinitely : 


(i) 'riuit the superticial layer (the 
tendon of the rectus) was ru])tured 
transversely aJ)out a lifth of an inch 
above tlfe base of the patella ; its 
upper end had retracted to a dis- 
tance of 1 in. : (2) 'File middle layer 
(the intercrossing libres uniting tlie 
timdons of the two vasti muscles 
above tlu;,^ patella) was rui)tured 
vertically, causing a separation of 
the vasli, Ihe inner tendinous bor- 
ders of which formed two vertical 
bands, the external being ilu; larger; 

The (1(H'|) layer (the tendinous 
lamina of 4 he crnrens) was rn|)tured 
3 h). alK)V(f the ])a.tella ; its lower 
border, attached to tlie ])atella, was 
tinned downwards in front of the 
bone, Indween it and the skin. On 



Fi'A. 51 1. -- Reunion of llu’ triiiliin «»f llu* 
liiccps. niptuiva (juitc clos^.; to tin.’ olccrjuon 
0<t('o-U-iuUnotis stitiirr. (T) Tin.- niiilmvil tcmlon, 
(R) Slump ol tviiiloii, loo short to hr sjilnral 
dinvUy. ( 0 > oIiitmuom. 


examining the deep surface of the tendon of the rectus, the gaj) left 


by the tearing away (»f tendinous lamina of the crureus could be (piite 



• Fii;. 51J. Kuptun* «)f tlu- puldlai liKamriit. Reunion Py a tiaiisveise sulure passiui; 
ihrou^h the upper ctnl of the ligament and the anterior lul>erosity ol the tibia. 

])lainly seen, above the intercrossing of the vasti libres. M. Poirier 
reunited the three planes of the tendon separately, and commenced, 
massage on the fourth day. Hy th^i twenty-second (lay the patient 
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could walk well without sup[)()rt, and flex the knee tofa right angle. ^ 
The technicjiie must ])e modi fled in certain conditions accordfng fo 
the situation and cltaracters of the rupture. * , 


I. The tendon is ruptured quite close to its insertion ; it is, 

in fact, torn away from its attachment. 

In such circumstances tlie stump of tlie tendon is too small to furnish 
adequate sup|)ort for the sutures ; the difflculty can be \'ery satisfactorily 
overcome by [)assing the lower ])ortion of the suture through the bone, 

the patella, the olecranon, or the 
calcaiieiim as the case may be. 

A silk or sii\’er wire suture is 
passed transversely on tl».^ one hand 
through the thickness of the leiulon, 
J in. at least from the line of ruiv 
turc, and on the otlier through the 
bone, as sliowii in f'/g.s. 51 1 and 
5i2‘“ : the suture is tightened and 
secured, and once contatl between 
the two segments is thus obtained, 
the margins will be adjusted by a 
continuous suture. . 

2 . The separation is too 
large for the two ends to be 
brought together. — In these con- 
ditions the ingenious method of 
distant suture recommended b\ 
M. Lucas-C'hampionniere*^ should be 
ado])ted. 

A double siher thread is passi'd 
^ transversely in and out through the 

thickness of tlie ujiper end, and serves as a supfxirt for the sutures ( 7 wg. 
51J) ; two or tliree longitudinal loojis are passed through the tendon 
above the su])]K)rting wire, and also through the patella or olecranon, etc. 
The ga|) is thus tilled up by a metallic band, around which, if the patient 
is still \’oung, fibrous tissue will develop and regenerate the tendon. 

In case of riipture in the body of the tendon, and when the lower end 
remains sufficieqtly Iijiig, transverse suj)porting wires will be |)laccd in 
each^of the ends and the longitudinal loops passed iietween them. 

Practically, however, in recent ruj)tures#it w^dl very seldom be necessary 
to have iT'course to tliese ^'ahlable devices. 



M - Distiint sutuif ol a niptiiira 
tltuKlnff]!:^ tfinlfin by J.ucas - Clianii»ioiiniiiv*s 
iiiftlKul. (Bl 1,0011 of silver win? vvorked in aii<l 
iMif in tlu* upper end. (At l^onuitudinal loopis 
passiii); abose the supporling silver wire and 
iK’lfwv IhiYai.uh Ihe patella. (C) Iviul »if the ru]i- 
lured tendon. (D) Holes bored in llie base of 
the patella. IE) Patella. 


‘ (PoiKiKK, Soc. lie chir., 17 inai, p. 542.) ♦ 

2 Tliis is the method of osteo-tendinous suture, recoinmended by MM. (Juenii ;md Diiv.il 
for Uie treatment of niiitiires of the cjuadriceps rhise to the patella. (“ Traitemeiit operatoire 
des ruptures sus-rotulieuiies du quadriceps,” Kituc dc chir., 1^03, t. i., p. i6q.) 

^ hrt : as-('hami>i()nnikkk, “ Keparatioij d’uu muscle par des fils inetalliques.” (iaz. des 
hop., 1 80S, ji. .|oo. • 



WOUNDS OF NERVES 


537 


WOUNDS OF NERVES. 

» 

Ininicdiato suture is here quite as necessary as in the case of a divided 
tendon : not because one ex|xjcts to obtain that immediate restoration of 
function which, in spite of some recorded instances, is still hypothetical, 
but for .,the very positive scientific reason that exact ami pcrnianent 
euljitsfmcnl of the two ends of a divided nerve is the best means of insnrinp^ 
regencralion and of shirriening the duration of the period of lost' function. 
In suturing a divided nerve, the essential point is to scunire even and 
firm contact, and at the same time, by asepsis of th.e wound and careful 
isolation of the nerve, to prevent the inflammatory com])lications, the 



7 /;'. Sr4. Nitvj* ohluiuc 

iMslKiiiiis' I'l' Uk- two (.-mis. 



/•V;'. 5J:i. Nrrvi- 

'livsliL-niii!' i)t till- two (.‘iWs (Dnins). 


adhesions, and the compressions by scar tissue, which interfere with the 
natural healing processes. 

A|)art from the cases where there is loss (-f substance (see later), the 
two ends arc as a rule easily tound. 

From tlie statements which have just been made with regard to the 
piiysiological regeneration of nerves and the (:< editions necessary for 
successful suturing, it nat’irally lollows that mere suture ol the neurilemma 
must be absolutely given up ; sutures passed through the sheath alone will 
give (Hily iini^erfect coa))tation and doubtful security. The needle 
must be^. passed boldly through the centre of the nerve ; the ])assage 
of an asei)tic needle or the jnesence of an aseptic suture has never caused 
neuritis. 

If the two ends are lacerated, contused, or frayed-out, they must be 
freshened by excising the extremities Vs s])aringly as possible. Oblique 




538 


WOUNDS OF NERVES 


freshening 514) is to ])e j)referred when aj)plicable, af^it gives broader 
surfaces to be brought in contact. Wedge-shaped freshening^ { 1 '^- 
515) will sometimes be useful, though less commonly than in old-staitding ‘ 
cases. 

During these pieliminaries, and in all the rest of the manipulations, be 
careful to handle the nerve \'ery delicately, grasping it by the sheath with 
line dissecting forceps, without bruising or tearing it. These instructions 
apply particularly to the upper end, the rc<^eneyating end, the iiftegiity of 
which it is important to respect. The best materials for executing the 
suture are lino silk or catgut, and a tine, round needle which separates 
the nerve fibrils without cutting them, or a Hagedorn needle passed with 



I’ii;. ■ SiiiipU* 

siituri; (N^laton’s 

uiclhotl.) ^ 



/'■/V. SI 7. Suiiliorlint; 
siihirc (P) ami ailjur-linj' 
r-ntnns (SS). iMUkuUcz’ 

iiiclliod.l 



Fi};. SI'S. SiiluM- ol tin- 
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its Hat surfaces parallel to the l)orders of the nerve. Of course they are 
l)y no means indispensable ; with due rare a good nerve suture can be 
effected in an (!'mergen(’v with any a\'ailable thread, j)ro|)eily boil^^d, 
and an ordinary sowing needh. 

A single suture may suffice il the nerve is small (f /g. 5if)). Still, here 
again, even tliough the nerve is small, it is alvvayj a good practice to envi)loy 
a supporting suture and two adjusting sutures. I'he supjiorting 
suture |)asses through each of the ends from lx*hind forwards, at about a 
third of an inch or more from the cut surfaces, and is knotted in froiit. 'Hie 
adjusting sutures arc introduced close to the ends, and are passtll through 
the outer layers only of tlie nerve (F/g. 517). If tlie nerve trunk is large, 
two supporting loo})s and three adjusting sutures may be cmj)l()yed with 
advantage. , • 
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But ill th^‘ hist conditions it will often he better to introduce the 
nui)])c«*ting suture transversely, in the manner already recommended 
for suturing a tendon. 

This method will be particularly usijful when the section has aliected 
a nerve trunk at a point of division, and wlien consequently there are three 
(mds to lie reunitecl. In one case, in which the sciatic nerve had been cut 
at its termination wliere it di\'ided into the internal and external popliteal 
ner\'es, \W. used it with satisfaction {Fig. 518). 

The ends of the sutures arc cut short ; then an ellort must lie made, 
by means of a continuous suture of line catgut, to reconstruct an 
isolating fibrous sheath around tlie reunited nerve, to protect it as 
far as p(i^‘siblo from subsequent cicatricial constriction. It is always 
desiral)le, if the site and characters of the*, wound permit, to avoid ]>lacing 
the line of the cutant‘ous cicatrix directly over the sutured nerve. 

I.astlv, the limb will be immobilized in the jiosition liest adapted 
for tli(? avoidance of traction on the ends ol the ner\'e. 

, Tlie ojieration is in fact a comparatively sinqile matter. It only 

lH;c()mes diflicult in recent cases when a fairly extensive loss of 

substance interferes with the approximation of the two ends, or 
again, wliiai they ha\'e becui so much (lamaged that the necessary Ireshening 
resvitls in a. corresponding deliciencv. 

W’hat is to 1)0 done tlieii ? Stretching the central end, l>y grasping 
it b(?tweeii the lingers and ]nilling steadily and slowly, may be ot some 
ser\ice, and may snUica* in cases where the sei)aration is not great. If 
this method is inadequate*, the only other resource- - in urgent practice 
consists in distant suture, i wo or three loo])S of silk or catgut aie jilaxed 
between the two ends to ser\'e as guides lor the regr*nerating nei\e libies. 

II a decalcilied bone tulie is at hand, it may be used to enshoath the 
(‘lids of the ner\(? and the connecting sutures, and may ])ro\e ol gieat 
\'alue. An attempt should also be uia<le to achiexe the same object by 
forming in the best way ])ossiblo an isolating connecti\'e tissue sheath around 
the nerve and the sutures. 

As to the other methods - nerve-splitting, nerve-transplantation, etc. 
tlu'A' are hardly a])])Iicable in urgent surgerv, and besides, the results do not 
a])])oar to be any belter than those ol)tained by the simple distant suture 
which we ha\’e just described. , 


WOUNDS OF JOINTS. 

ft 

W’c have already considered compound fiactures involving ioints, and 
discussed’ tlie urgent indications which arise from tliese grave injuries ; 
here we shall devote our attention to ; (i) Woinidx oj joinls (punctures, 
incised wounds, contused wounds) without Icswns oj the ufltcuhiy extyt-uitties 
of the bones ; (2) Gunshot immds of j tints. 
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I. Punctured Wounds. — If the lesion is a simple puncture (a 
stab with a stiletto, a bodkin, a rapier, a foil, a bayonet, etc.), small, clean, 
and recent, the best plan will l^e to wash and carefully disinfect the w^iolc 
region, en\x‘lop it with sterile compresses, and to fix the joint at once — 
not with the traditional wire gutter-splint, whicli exercises but little control, 
but with a large, well-padded dressing reinforced with a broad posterior 
si)lint, or, better still, by means of a plaster ai)paratus ; and lastly, to 
watch the temperature. * 

If there is no rise of temperature, no thermal reaction during the three 
or four immediately succeeding days, the danger will be over, and the 
intra-articular effiisifui which almost invariably ai)j)ears is harmless ; it 
will l)e absorl)ed under com j session, but if great it may be aspirated with 
advantage. 

It is a \ ery dirferent mailer wlien, in the evening or the day alter the 
accident, the t(nnperature rises, the joint becomes rapidly swollen, and 
the articular ])ain increases steadily; or again -another eventuality not 
uncommon in j^ractice -when the surgeon is not called in until some days 
after the recei))t of the injury, which has been altogether neglected, and 
undoubted signs of commencing infection are found, suclii as lever,' 
el'fiision, acute and increasing ]Xiin, or diffuse redness of the skin aroiihd 
the site of the wound and extending in streaks up the limb. In such 
conditions, there can be no excuse for hesitation ; it was justiiiab^e at 
the time of the accident, and in view of the nature of the woimd. to 
take tlie chances on the whole very good — of the absence of inoculation, 
or at any rate of very mild and easily checked infection ; l)ut as 
soon as the first signs of infecti^m ixnuler themselves evident, immediati;* 
action is necessary, and any lialf-measures, any delay, will be attended 
with serious dangers, and will entail grave res})onsibility. Arthrotomy* 
must be performed, and the articular cavity cleansed and drained. 
(See /). 345). 

\\ lien efiiciently ]xulormed an<l sufficiently <;arly, this tn'atment will 
cut short the develo])ing infection and its terrible consequences ; and 
further, it is also the k.est means of safeguarding the functions of the joint. 
Once the temperature lias come down and the threatening symptoms 
■ ha\e subsided, the drainage tube will be taken out, and as soon as possilile, 
l)v the tenth day or so, the splint, which no longer fulfils any useful 
|)uri)<»se, will be removed. 

In other case^ the situation is even more alarming ; it is no longer 
commencing infection wliich has to be dejilt with, but undoubted, well- 
established infection, a suppurative arthritis or something very near 
to it. The temperature is high and oijcilhjtes widely, the joint is 
swollen, red, and (.edematous, the pulse is fast and small, the tongue 
dry, the general condition already alarming. * 

Open up the joint as widely as possible, leave it open, and 
provide the freest possible drainage. And do it immediately, if it is 
hoped to save the patient and the limb, and to check the fatal e\'olution of 
the suppurative arthritis. 

There is, unfortunately, no lacfJof examples to demonstrate the urgent 
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necessity fen* tlA?se measures. I remember tlie case of an imfortimale man, 
sonic fifty years of age, in whom an ill-cared-for punctured wound of the 
lelt knee-joint liad lieen the starting-point of a suiipurative arthritis, 
which was treated at first inadequately by a sliort incision and insuilicient 
drainage ; within a very few days the local and general symptoms had 
made most alarming jirogress. I'he knee was opened wideh’ on both sides 
of the patella, and repeatedly and freely irrigated, without any henelit ; 
as a last resource, amputation through tiie thigli was done, but it was too 
late ; the patient succumbed next day. 

Remember, therefore, the dangers of suppurative arthritis and the 
se|)tic.'emia which so speedily follows, and without wasting time in asjiirating 
or making l)ut ton-hole incisions, at once lay the joint cavity as widely open 
as |)ossibIh 


Open Wounds. — ^^’hat we have just said is a])plical>le lo all 'a'ounih 
oj joints, other than punctures. And first, what is to be done with a 
fresh articular wound ? 

To-day the correct treatment is perfectly delinite, and permits of no 
e:a:eptions : the indications are identical witli tliose which we have already 
enuiK'iated with reference to wounds of the alKlomen. 

livery articular wound must be forthwith enlarged sufficiently to 
jirovide free access to the joint cavity ; the joint will 1)0 washed out with 
warm salt solution, then carefully eleansed and dried out with stiuHe gauze. 
If the wound is (|uite recent, not hu'erated and not dirty, after this irrigation 
and careful cleansing, it may he closed comiiletoly without drainage, the 
capsule and skin being sutured separately, and of course the joint will be 
immobilized at once. 

Hut e\'eu in such ap|)arently favourable ('ircumstances, it is usually 
advisalile to ])lace a small drainage tube at the lower angle of the wound ; 
if no complications ensue, it will be removed after forty-eight hours. When 
the. wound is contaminated with earth, fragments ol garments, etc., the 
cleansing must ho even more thorough, if that is jiossible and it it .seems 
ni‘ce.ssary there should be no hesitation in making a conqileinentary 
incision ; lastly, drainage is inqjerative. 

Ill tlie case of a dirty, inadequately treated wound, or an 
infected and already suppurating joint, sim])le enlargement of the 
original wound is insufficient ; free arthrotomy, with, counter-openings 
for drainage, is indis|)ensable. Often even this treatment is inadeciiiate, 
and to ensure 'good drainage of the whole cavity, immediate resection 
may he nujiiired. M. Honcet* has emiJiasi/eil the v alue oS early 
resection in cases of iniective traumatic arthritis ; in these grave con- 
ditions it constitutes the only means of saving the limb, hut to he of any 
^’ahle it must lie undertaken witlumt delay. 


* kt LACioriTi , (iuz. hcbtL, In. dk Mailiikt.vui), I.h' In vtsi'dioii d it 

Ciimmc truilcmciU ties aithrUi's fyltiit’s ■pcndranli'^ ilc cdic nrticiilation. 

Lyon, 
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2. Gunshot Wounds. — I now come to gunshot woiitvls, to those, iit 
least, wliicli we have occasion to treat in civil i)racticc. 

They are iisnally caused l)y small shot, or revolver bullets, more 
rarely by projectiles of larger calibre, sometimes even by bullets fired 
from military rifles. 

Wounds inflicted with smooth-bore guns are not uncommon ; 
their frequency is indeed sufficiently great to entitle them ^to close 
consideration — here I sliall discuss them in so far as they affect the articular 
regions. The lesions observed are of variable gravity. It may be that 
only a few pellets have entered the joint, owing to the shot having 
been fired at a distance, or to the deviation or deflection of i)art of the 
charge. In such circumstances no active treatment is indicated in the 
first instance. If present at the accident, do not forget tluif* the first 
j^recaution to be taken is to immobili/e the wounded joint ; a teinporary 
fixation ai)paratus will be improvised (see Fkactukics), and the patient 
will be gently transported to the nearest suitable place. There the whole 
region will be carefully washed and disinfected in the manner already 
described, and the final immobilization apparatus will be ai)pli(‘d. 

Nothing more should be done at first ; and if the treatmenf has be^m 
pro|)erly carried out. the accident will rarely gix'o rise to any trouble, and 
uucomi)licated healing will take place. A rise of temiierature, pain, and 
rapidly increasing effusion into the joint during tlie days succeeding* tlu' 
accident will constitute an indication for arthrotomy. 

The situation is quite different when the shot has been fired from 
quite close at hand and perhaps the whole charge has penetrated ^ 
the joint. 

At the scene of accident, tlie treatment is the sanu? as before ; make 
no exploration of the wound, but sim|)ly envelo]) the injured regit)n in a * 
suitable dressing, immobilize the limb, and liave the ])atient transported. 

4 As a rule, the joint swells very quickly. Sometimes, when tlie distance, 
has been too short to allow the shot to sjjread, there may he only one or 
several torn, blackish wounds, from which blood is escaping. Make all tin? 
necessary iirepanitions for oixjuing, wasliiiig out, and draining the joint, 
have the jjatient amcstlietized, and forthwith, without waiting for further 
information, without waiting for the development of symptoms, ojieu uj) 
the articulation. In the joint-cavity, blood, sliot, and often fragments of 
l)one or cartilage will be found, and will be renuived by free irrigation with 
l)oi]ed salt solutiorl. It is unusual to meet with extensive destructioii of 
the ends of the bones. ? 

« fl 

AVevolver bullet produces very similar l>iit more marked lesions. 
The luemarthrosis, more or less abundant, is an indication, not only of tlie 
injury to the soft tissues, but also of the l)ony lesions (detachment of 
splinters, fissures, etc.). 'Flic Inillet may, however, traverse the jojnt from 
side to side (at least some joints and in certain attitudes) without causing 
great damage ; or again, it may implicate only the periphery of the articu- 
lation, and become embedded in one of the epiphyses. 

If, therefore, fthe local reactions \irc very mild, if there is no fever and 
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no great swellirg, then simple immobilization, as already recommended, 
will be"* sufficient. 

When there is a large hsemarthrosis it is as a rule better to open 
up the joint at once, in oixhu' to einj)ty and cleanse the cavity. Some- 
times, tliough rarely, one may be fortunate enough to encounter the bullet 
and to be aide to extract it ; this happened in one of our own cases. 

C'ase 'V>.- 'i'he patient had received a revolver bullet in the left knee ; 
the wound of entry was situated just above the ])atella in the mid-line of the 
limb, and the joint was distended with l)Iood. 1 performed arthrotomy along 
the outer border of the })atella and evacuated a large (piantity of thick, dark 
l)lood, and while exploring the (‘avity of the joint 1 found the bullet lying free 
over the internal condyle. It was extracted, the joint cavity irrigated with salt 
solution, anp the wound was closed, a small drainage tube being left at the 
lower angl(‘. Recovery took ])lace without any complication. 


In casii of injuries inllicted with projectiles fired from military 
rifles or with large bullets fired from a close range, or as the result of 
explosions, the bony lesions are often very serious, and the cpiesiion of 
resection typical or aty])ical -may arise. 'fhe treatment should be 
conducted on the lines already laid down with regard to Iractures involving 
joints. An effort sliould l)e made to trim the damaged l)ones, reserving 
an\’ more e\lensi\c resection till later, if it should become' necessary. 
Lastly, ])rimary ainjmtalion should only l)e perlormed in x’ery e\ce})tioiial 
circumstances. (See ('npsiii*.s.) 

PUNCTURE OF THE KNEE AND URGENT 
ARTHROTOMY. 

As a rule, for the iiurj)ose ol evacuating an articular effusion, whatever 
its nature may be, an arthrotomy- - tliat is, a sliort lateral incision into the 
joint is better than any puncture ; still, puncture -of the knee usually - 
is sometimes ^’ery useful in cases of recent luemarthrosis or large serous or 
sero-sanguineous effusions. 

Of course the usual aseptic precautions must be observed before a 
puiicture, just as scrupulously’' as it an incision was to be diade ; the whole 
region must be washed with soap and water, ether, and alcohol ; the trocar 
and cannula or the needle wall be j)roperly sterilized. 

'fake the ui)per and outer ijngle ol the patella as tlie guide (/wg. ; 

a little abo\'e it, and to the outer side, thrust the ])oint of the needle or 
troc'ar boldly from without inw'ards into the s\novial cavit\’ below the 
quadrice|)s ; remember that the iibrous layers which have to l)e trax'crsed 
are fairly resistant, but at the level indicated there is nothing to fear, no 
vessel to be w'ounded, and the point may be introduced to a depth ol an 
inch or an inch and a half until the fluid is reached. I he flow’ will be 
assisted b\’ gentle, steady pressure on tire knee. \\ hen the, Joint is eiupty*, 
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the skin will be pinched around the instniinent, which wjU then be with- 
drawn by a sharp movement. The puncture will be covered at on§e with 
a piece of sterile /:;auze and a compressive dressinj^ applied. * ^ 

Every suppurative arthritis ought to be treated by incision, 
irrigation, and drainage of the joint. 'Fhis procedure is necessary, 
not only for the purpose of checking the develo))menl of tlie general se))tic 
complications, but also to minimize the local lesions and to savr^what can** 
be saved of the functional usefulness of the joint. It is of course only a 
special aj)plication of the universal surgical law ; to open the articular 
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al)scess as soon as ])ossil)le, and to drain it in tlie best possilde manner, are 
the two essential indications. 

These indications present themselves, as we have just seen, in tlie cases 
of sui)purative tfanmatic arthritis. Besides this variety, there are otljprs 
which arise indej-endently of any injury : the jiyarthrosef associated with 
])uer[^icral fever, those whicli occur during the course of ov afUn' tyidioid 
fever or tlie eruptive fevers, especially scarl^d f^'ver, jnieinnonia, erysii)elas, 
etc. Lastly, a jilace must be reserved for the joint suppurations associated 
with osteomyelitis, to wiiich we shall return later. • 

The indications for arthrotomy are not limited to these cases of 
articular supimration ; without going into details, w’e may mention the 
good results wdiich it gives, if performed early, in gonococcal arthritis, in 
some acute joint inflammations with large effusion, and in traumatic 
hfemarthroses, ?iich, for example, those which follow a twist of the knee. 
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It is on t,Jie knee that arthrotoiny is most often performed. The 
technique is as follows : - 

^ '1 presume that we have to deal with a supj)urative arthritis of puerperal 
origin which has supervened during the first two weeks after the coniine- 
merit. The knee is swollen, globular, and fluctuating, the skin o\er it 
modei'ately reddened and somewhat (edematous ; it is exti-emely painful, 
the least examination or the slightest jolt causes intense suffering : the 
terniieratiiie oscillates between loi^ and 104^, the pulse is fast, the tongue 
dry, and the general condition bad. 

Hasten to open the knee ; remember the danger's of local dilfusion, 
of metastatic abscesses, and of impending pyaania. Open the joint at once ; 
the instruments requir'ed are few and simi)le : a scal])el, some jir'essure- 
for'ceps, drainage tuliing, an irrigator, that is all. 



t.m), -Aitlii'utdinv ol tin- kmc*. I’assini; Ur- triainam.' IuIr- across the joint. (A) r.owi r 
Ixink-r ol thr vastus in by tiu* iiidsioii. (B) Oiaiiun^e lulu- si-i/id witli foivvos ami 
about to bo drawn lliioutdi iioiii within outwanls. (C) Ik'nior ol the i>aldla. (Dj Articular sur- 
lacc of the fcinoial condvlc. (E) laUvral apom-urosis dividod. 


Employ general or’ local arnesthesia, with the usual ase])tic ])ie|)aration 
ol' the whok- sur lace of tlie knee, the lower third of the thigh, and the ujiper 
thii'd of the k'g. 

Two longitudinal lateral incisions will be made, one on either 
side of the joint between the margin of the |)atella and Wie condyle ; they 
will extend fr'om the levifl of the apex of the jiatella to well above its 
base, to give free access t(^ the su|)r'apatellar jxirich. When thus placed, 
the incisions involve no inijxu'tant structure ; there is nothing to leal*, and 
tliey can b(^ made boldly right down to the pus. 'Phey will pass thi'ough 
tilt skin, the often-inliltrated sul>cutaneous tissue, and the lateral apo- 
neuroses at the sides of the patella ; above, th(^ knife will cut into the lower 
bor der's of the two \ asti, esj)ecially the vastus internus. Cany the incision 
without hesitation well into the muscular fibres ; the large vessels ar’e at 
a safe distance, four inches above tlu'. condyle ; some muscular ar teries 
will almost always be cut, but they neetl only l)e caught aiid twisteef. 

VOL. II. 35 
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In ordinary conditions tliere is no need to exaggerat<j tlie length of 
the lateral incisions in an upward direction ; the essential pc)int is to pnovide 
free access to the upper cul-de-sac of the joint cavity, so as to ensure adequate 
cleansing and good drainage. 



hi};. 5JI. — AtUindoiny of the kiur. P«»sk'ro>latfral drainage incision r the tip of the tlireetor * 
is made to project iimler the skin at the point where the incision is to he niade. 

All this can he done very quickly : two long cuts with tiic knife, and 
the pus escapes in streams. 

'Fhen jiroceed carefully to cleanse the joint eaxity ; wasli out all 
its recesses with very warm boiled salt solution ; exacuate the Makes of* 
jmrulent lymph and false membrane, and complete the cleansing xvith 
gauze sxvabs held in forceps. * 



Ft};. 33-.- - Arthrotoiny of the knee. INislcro-latcral <lrainauc incision : the tube will bc • 
passc<l from f)iic wound to the otlu r. 

This thorough washing with boiled w-ater and wiping witli sterile 
gauze is very much better tlian irrigation with any antiseptic fluids. Still 
it may be well, especially in the very septic cases, to complete the cleansing 
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by irrigation vith solution of hydrogen jxjroxicie or by s\val)bing the cavity 
with \ 10 per cent solution of zinc chloride. 

. ’ Drain the cavity with a large tube passed transversely through the 
upper part of the joint, as shown in Fig. 520, or by means of a tube at 
eitlier side passed right to the upper part of the su])rapalellar poucii and 
brought out at the middle of the corres])()nding incision. For the sake 
of more perfect drainage, it will often be well to make two jiosterior counter- 
openings at the bottoms of the lateral recesses ; with this object, a director 
or a pressure-forceps is introduced at the lower angle of the lateral incision 
and ])assed backwards, inside the corres])()nding lateral ligament, and its 
tip made to project at the border of tlie popliteal space. On the outer 
side the tip of the instrument is made to jnoject in front of the easily 



/‘ii:. 32 ?. Arthr(it«»niy <>f thi- wrist. IvxUiii:il (l(»rsal incision In lwirti the Iciidons (*1 the lon« 
fxti-iisor of liu* tluiiub niul the loti« radial cxti-nsor <*l the wrisl ;iiid the ixliiisor tnidons of tlu- ni-kx 
liiij^or: a dirrclor is i^assc-d from wil lion t inwards nmlcr the bundle of i xlcnsor trmlous. and m ule 
to project nmlcr the skin at the point where the internal incision will be made, behind the tendon ol 
the llexiif carpi ulnaris. » 


recognizal)le tendon ol the biceps, in order to avoid the external pojilitoal 
nerve ; on the inner side, l)et\veen tlie sarlinius and gracilis in front and 
the seini-tondinoiis and semi-inemhranosiis ladiind. An incision is made 
(jver the projecting tiji (F/g. 321). and a drainage tnl)e (frawn (lirough from 
one opening ti^tlie otlier (F/g. 322). , 

Leave everytliing willely open ; envelop the knee in a large, well- 
paddetl nn)ist dressing, a'jd iyimohilize the limh at once in a plaster gutter 
extending from mid-tliigh to miil-leg. and ent away on either side opjiosite 
tfic joint to facilitate the subsequent dressings. 

If the temperature falls, and the |>ain ceases, do nol he in a hurry to 
interfere with the first dressing, and do not irrigate the joint cavity. I he 
drainage tubes will be shortened and removed one by one, as circiimslances 
l)ermit, but not too soon. And lastly, the joint will he kejjt lixed for as 
short a time as possible. ■* 
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At the other joints it is more diflicult to provide fvee access and 
adequate drainage. A drainage artlirotomy, to be ellicient, always necessi- 
tates two incisions at least. ’ , 

The hip-joint will be opened by an incision extending from the apex 
of the great trochanter to the |)Osterior superior iliac spine ; the gluteus 
maximiis is s])lit in the line of its libres, the adjacent borders of the gluteus 
mediiis and the pyramidalis are separated, and the capsule of the joint 
incised longitudinally. This is Langenbeck’s incision (F/g. 524). 

It is also possilde to reach the joint from the front and from the inner 

side. 

In front, the incision begins a little below Poupart’s ligament, and 
follows the inner border of tlie sartoriiis ; the muscle is retracted outwards 



/•'/V. 5-4- -Wiiys (if :ii)]iri)ach to the liii» : jxistiTior iiK-isiuii. (A) Cflntcns niaxinius divided. 
(Bj ('.luteiis iiieditis <.livi<K‘d. (C) Head of the femur. (D) Capsule of llie joint. (E) C.reat 
trochanter. 


and tlie vessels inwards ; the psoas is exposed, its external liorder freed 
and retracted inwards. It tlien only remains to open the cai)sule (F/g. 
5 ^ 3 )- 

The internal incision starts at tluj genito-crural fold, and descends 
along the middle of the inner surface of the thigh, which is kept in a position 
of abduction ; it passes l)etween the gracilis and the adductor inagnus^ 
as si town in F/g. 546. ^ # 

At ^the ankle, the incisions are made in front of the malleoli, and 
the wliffle bundle of anterifu* tendons is raised to allow the drainage tubes 
to be sli])|)ed underneath. 

At the elbow, the joint cavity is most accessible l)y way of the 
lateral grooves at either side of the olecranon ; the incisions will be made 
longitudinally in those positions. The ulnar nerve, situated behind the 
inner condyle, must be kepi in mind. 

At the wrist, make an external incision, oblique downwards and 
outwards, between* the long extensor dmclon of the thumb and the extensor 
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tendons of tl^e index linger {lu". 523). The double prominence formed 
‘by tliese tendons is always quite evident ; tlie radial artery lies in tlie line 
of the incision in the dci)ths of the wound in contact with the bone. Then 


\ 





I'iii. .S-’S. - \V;iys of iipurnach to tin* liip : anterior inrisioii. (A) lly.iM <»! llu“f( niiii. 
i) Jlio-psojis imisdc. (C) Ktvtus ninsclc tlrawn iiiuard.s. (D.) SaiToriiiii, drawn outwards. 

make an intornal incision, longitudinal, over tlie inner border of the wrist, 
, between tlie tendons of tlie extensor and flexor carjii iilnnris. 



At the shoulder, an anterior vertical incision starting at tbe tip of 
the acroinioii exposes the bicipital groove, and l)y opening the synovial 
jirolongation situated there, allows tl:r joint cavity to. be reached/ Bettor 
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access is given l)y a posterior incision ; it begins at the acnynial angle and 
follows the posterior border of the deltoid for a length of two or three inches; 
and opens into the siib-acromio-deltoid bursa. The two lips of the wound 
being well retracted, the capsule of the joint, thickened by tlie tendons 
of the infras})inatus and teres minor, comes into view and is incised 
longitudinally. 

W’e must again repeat the statement already made, that in some cases 
of joint supimration, artlirotomy is not sufficient for the profision of 
adequate drainage, and resection then becomes necessary. (See pa^c 

541). 


ACUTE OSTEOMYELITIS. 

The following case may l)e (pioted as an example 

('asp: 37. - a lad. 10 years old, after a fatiguing bicycle race, was suddenly 
sei/(*(l with acute pains in the right thigh and knee ; he had repoatefl shivers, i 
fever (102^. 103-). ])rofuse sweating, and could not sleep. The knie swell(;d 
ra])itlly. and attention was at first conceiitrat(‘d on the articular condition, 
which was supposed to be a rhcninatic arthritis. Meanwhile the temjieraturi* 
remained continuously elevated, the ])ain became intolerable, and when w(^ 
saw the patient some days later the ])uise was rapid and lei‘ble. the tongue (Iry, 
the face pinclied and wan, and the giuieral condition exceedingly alarming. 

An examination of the knee and thigh Avas very difficult, as the slightest 
touch caiis(‘(l intense sufleiing and made the boy cry out. fhe lower third 
of the thigh Avas swollen in its ciitiri? circumference : the swelling. Avliii h 
contrasted markedly Avith the rest of the liml), extendetl to the knee, Avhich 
also (juite evidently contained a large quanlity of Huiil. 'flie skin in the 
wh(.)le of this area had remained white ancl was marbled with, bluish veins. 

By careful and gentle examination, the k'fl hand encircling the front of 
the thigh at the upper limits of the sAvelling, and the right hand exercising 
light pressure lower down OAcr the internal condyle, the presence of deep 
fluctuation and a large Iluid aci umulation was <leteeted : pressure on tlu; knee 
caused no Iransnjission of the fluctuation, and re])eated examination faik'd Ui 
discover any continuity between the articular and the peri-femoral accumula- 
tions. I'urthcr, the ])alpation was much less painful over the joint. The seal 
of maximum [)ain Avas (liscf)vered on the inner asj)ect of the thigh, about three 
iiu hes above the knee ; the tenderness at that point Avas intense, and oiu* 
naturally refrained from repeating the examination. 

The diagnosis was evidently acute su|)purativc osteomyelitis of the lower 
end of the femur. aVd immediate operation was imperative. A long im isioji 
was made on the antero-internal aspect of the thigh over the fluctuating swell- 
ing. I cut through»the skin, the infiltrated subeutAneous tissue, a thick layer 
of muscle -the vastus internus and opened into a large sub-periosteal abscess. 

'I he cavity extended in front and behind aroui».d Ifie femur, which Avas eoin- 
pletely denuded in its lower third, and ];artieularly over ihe entire extent of its 
popliteal surface. 

With gouge and mallet a. deep grooA^e Avas cut along the inner face of tlie 
rough, bare, and reddened bone ; tlie medullary canal was opened ; a 'purulent 
stream escaped, mixijd with small fragments of si)ongy bone : the marrow was 
infiltrated with pus to a considerable height. The opening in the bone was 
enlarged upwards, and the Avholc of tlu* eorresp.onding segment of the inedullaiy 
canal Ava*s curetted. c 
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'riicre was no comimiiiication between the knee-joint and the locus ot 
osteojjiyclilis. * 

, Drainage was provided by means of lliree large tubes, and the whole wound 
Wivs left widely open. 

1'he operation was followed by a ra])id fall of temperature ; the general 
symptoms sul)sided, and all danger disa])]jeared. but a huge wound remained, 
to till u)) more or less (piickly. Healing was rapid : but a small sinus persisteil, 
leading down to bare bone. Four months later I resected the whole of the 
sequestni,in. and complete and lasting healing followed. 

'I'lie above is a typical case : the age of the j>atient, the sviddeii onset 
alter severe exertion, the high fever and the alarming initial symptoms, 
the excessive |)ain situated in the immediate vicinity of the e|h|)hysis of 
the bone, tlie swelling in\'olving tlu' entire circumference of the limb, the 
deep fluctijation, the effusion into the neighliouring joint : all the features 
in the clinical ])ictnre wore present, clearly delined and perfectly charac- 
teristic in their comliination. 

'riie urgent need lor ojieration is indisputable, especially in these grave 
forms : it is a (jiu^stion of life, and also of saving the limb. 

The deep-seated sul)|)eriosteal abscess must be o])ene(l withoul 
(hdaying fmtil it lias separated or destroyed the overlying soft tissues and 
apjH'ars under the skin ; for that reason it is esscjitial to know liow to seek 
for and recognize detq) llueluation. 

• l.astly, simple incision of the subperiosteal abscess is insuriicieiit ; 
as J-annelougue long ago demonstrated, the i)|)erati()n is inc()mi)lete 
and often useK‘ss if it goes no further. There are two foci oi 
suppuration in these cases of osteomyelitis : a subperiosteal, 
peri-epiphyseal focus, and a medullary, intra-osteal focus. It is 
absolutely necessary to open both foci, and the operation for 
osteomyelitis consists essentially in opening the affected bone. 

Make a lung incision on the side of the limb where the swelling is most 
marked and wliere no important struct nres ari' situated : at the inner 
surface of the femur in the sniiracondyloid zone below tlie level of Hunter’s 
ring (the ojjening in I lie adductor magniis) ; at the ontt*r siirlace of the 
ujiper part of the hnmerus, etc. Incite the successive j^lanes layer by 
la.yer, skin, fascia, muscles ; the abscess lies right at the bottom in contact 
with the bone. ()})en it widely, to its extreme \\\)])cv and lower limits, 
empty it, and cleanse the eax ity and all its diverticula. I his is the lirst 
.‘ite)) (/rig. 527). • 

Beware ()fjSto|)ping there and ol allowing ont'sell to lie influenced by 
the a))|)earanee of the (k;iuVled bone. Sometimes, undoiflitodly, no opening, 
no j)urnlent track will be^seep in the bare, reddened com|)act outei* layer ; 
blit it should be taken as certain that undci' the cortex of the fwjic there is pus, 
alid without further delay an opening must be made in the bone lor the 
jnirpose of evacuating it. 

In these typical forms which we are at present considering, it is 
the hull) of the hone which must be opened; in other words, the enlarged 
terminal portion of the diaphysis which adjoins the epiphyseal cartilage. 
'Fo make the opening, a small crowif trephine may be used, if dt hand, 
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or a burr, or c\en a lar^e diill, Init a gouge and uiajjet will answer 
perfectly. t* 

In children the bone can be quite easily cut away with a gouge •used* 
with the hand alone ; do not depend on that, however, and particularly 
when ()i:)eratiiig on an adolescent one must expect to tind a dense and hard 
outer layer. 

The instrument must penetrate the entire thickness of the wall of the 
bone, and the task cannot be considered as complete until the tecUteiKjd, 
friable, cancellous tissue, in liltrated with jnis, has been reached. 

There can be no half-measures ; we must rejjeat again what we have 
had occasion to say helore in relation to other conditions, that so long as 



there is any dofibt, it is certain the desired object has not been attained : 
in other words, the surgeon lias not reached the centre of the bull), the 
medullary canal of the bone. 

Make at least two ojjenings, one at the centre of the bulb, the oth(‘r 
a little higher u}) in the shaft ; if pus is found, do not rest content with the 
two separate chaifiiels, but unite them with the chisel and mallet, cnttiijg 
a deep groove from the one to the other (/* 7 g. 528). ^ 

Do not hesit&te to make a very e\tcnsi\e*'operiing, nor to cut awav 
a goo(f deal of the c()rte\ of the bone ; then with large, sharp sjioon scrape 
away the inliltrated contents of the affected medullary /one, until healthy 
tissue which bleeds undei' the instrument is reached. Hie freedom friJm 
after complications and rapidity of healing will to a great extent deiiend 
on the thoroughness with which this step is carried out, and the adequacy 
of the intra-osseous drainage. 

Of course the wound will be left widely ojien ; drainage tubes will be 
placed In the gap in the bone, and ki all the recesses of the abscess cavity, 
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the lest of wlycli will he lightly packed and the wound dressed with 

■a?^epti^ f^aiize. 

* 

* 

Besides this typical lorni, there are other and more lienif^n varieties, 
and others also of exti-eme i^ravity in which (piite different operative 
piocedines are needed. Although it may sometimes be sufficient, in mild 
^ cases seen comparatively early, simply to incise the periosteal aiiscess, I 
do no't think it wortli while ojiening up anew this old and much dis|)uted 
(luestion ; ])ractically it will be the wisest coui^se, ex'en in the mild forms, 
always to open the denuded bone ; even if no pus should be found, 
the opening and the resulting drainage will ne\er be useless. 



/’ /v. Opi.'rati(tii lor osU.‘oiiiyUitis. Sccoinl sUi» : Cutliii.u iiilo llu' hiilb of llu- ])om- with uoujro and 

jnallcl. (A) (‘Htnifi- a (B) Mohilla iiililliatfd willi pus. (C) Compact Ixmi.-. 


Sometimes the suiipuration is not limited to the osteomyelitic focus : 
there is, in contact or in continuity with it, a purulent arthritis of the 
knee, the shoulder, the hip, etc. 

In the case whit'h we related at the beginning, wt‘ had fletected a large 
ellnsion into tin? knee ; it was a serous eflusion. e.xjiressing the reaction 
ol the joint to the neighbouring intlammation. In such circumstances 
tl^re is nothing to be done, and during the course of the operation care 
must be exercisfjd to ax'oid ojiening the synovial ca\'ity, whicli is still free 
from infection ; the effysion will lie absorlied siiontaneously when the 
osteomyelitic, process siibsyles.^ * 

It is a very different matter when the joint is red, (edematous, and 
vef\^ iiainful, and a. jiyarthrosis is present. If the joint lesion is inde|iendent 
of the periosteal abscess, arthrotomy, executed in tlie manner already 
described, with irrigation and drainage, is necessary and sufficient. But 
it may be that the articular abscess communicates freely with the intra- 
and peri-osteal abscess, the suppuration having destroyed the ejiiplivseal 
cartilage, invaded the whole epiphysis* and through it tl;e neighb'ouring 
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articulation. What is to be clone then? l^y two lon^^t lateral incisions 
open both the articular and bony foci ; open up the Inilb and the e})ti.)hys1s; 
and by means of this laii^e opening try to avoid the necessity for prfinary 
total resection, which would hojielessly destroy the growing end of the bone, 
and would therehue, in young ])atients, ultimately gi\'e rise to very groat 
shortening and serious disability. 

In certain forms of extreme malignancy and very ra])id*evolution,t 
resection is unavoidable, at the hi|) ])articiilarly ; the ei)iphysis is separated, 
infiltrated, and bathed in pus, and a free sacrifice of tissue gives the only 
chance of saving the linil). 

In tliese hyperacute forms, even in the first days of the illness, the 
shaft of the bone may be found bare and necrosed \n its entire 
length ; opening the bone is then useless ; the dead diaphvsis ought to 
l)e removed forthwith. This ))rimary necrosing \ariety is not uncommeu 
with the short bones, the os calcis in |)articular ; it is ach isable to removes 
the affected bone at once. 

Amputation should be only a last resource, which one may l)e com- 
pelled to ado})! in some cases of bipolar osteomyelitis, wheit; the whole 
length of the bone is necrosed, the joints above and lielow su]>purating,*and 
the whole limb ixuiueated with ])urulent tracks. The local conditions 
are then irremediabh', and the danger of septiciemia necessitatt;s the 
sacrifice of the limb. 


ACUTE ABSCESS.-GLANDULAR ABSCESS. 
WHITLOW. 


A very simple undertaking, very “ minor surgery,’* tlie o])ening of an 
abscess or the incision r)l a whithiw i Perhaps. P)Ut it is a serious matter 
nevertheless, and one that involves a very consideralde responsiliility. 

I know some patients have died, I know others have been permanently 
disal)led, as a result of minor operations done badly or too late. There 
are not two degrees of surgery, major and minor ; there is one only, that 
which fulfils the indications in the best and most simple manner and most 
speedily rcstores^the patient to health. 

Every abscess, sii|)erficial or deep (and*! might add, every abscess 
of the extremities, of the walls of the trunj:, o^ the viscera), ought to be 
opened, emptied, and drained at the earliest possible moment. That 
is one of the first laws ol [iractical surgery, and it admits of no exceptifon. 
Why then, do we still sec these enormous accumulations of pus, widely 
separating skin and muscles, these diffuse abscesses, these^ obstinate 
suppurations in which fresh foci are contimially aj^jjearing, and which 
are incised again and again, and which retiiiire months before healing is 
complete, and, cause permanent « and irremediable contractur(*s ? Why 
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should time be V>st in waiting for the aliscoss to localize, or in irrational 
attempts to “ abort ” an abscess which is already Huctnating ? 

I 

In tlie case of (Iee|) suj)|)iiration, sulwiponeiirotic or intrainuscular, 
lliictiiation reinaiMs doubtful for a loiiju; time ; one must know how to test 
for it, nanjely, in the direction of the loni^ axis of tlie limb, which is encircled 
^as far as possible by the liands. Do not wait till fluctuation becomes too 
^lefinite, — in other words, until the pus has become sul>cutaneous ; tlie 
steady increase in the size of the swellin|L», the lancinatiiij; pain, the fever, 
and the subcutaneous (edema are (piite sufliciently demonstrative. 
Superficial oedema means deep suppuration ; the two conditions are 
associated ; if tlio lirst is jiresent, the second may be unhesitatingly 
diagnosed. , 

Xor must it be forgotten that in some regions the thickening, the 
dhfus(‘ induration of tlu* skin and subcutaneous tissue, are (jiiite as certain 
signs of the jaesenc'e of pus as fluctuation itself. In the nuchal region, im 
the dorsal aspect of the trunk, and in the hairy scalp, the thick, deiist; skin, 
wlien it becomes (edematous over a deep-seated accumulation of pus, also 
becomes hat'd, and this hard (edema is a certain sign of the underlying 
condition. In the abdominal wall, a deep aliscess presents itself as a thick 
coinpa('t mass which soiiKdimes causes one to think of a sarcoma ; when 
till* sbin pits under the linger, when it becomes (edematous, and when it is 
even a. Jittk^ leddened, there can be n(» doubt about the diagnosis. 

Incise early and make a free incision. 

In the neck and on the head, a small deixmdent incision, if it is made 
early and ke])t ojxm, may suflice for small absc(‘sses ; in tlie case of a large 
accumulation, iiarticularly if it is deeply situated, th(‘ l)est means of 
{troiuoting ra|)i(l healing and of avoiding an ugly scar is by insuring free 
drainage from the lirst. 

d'he whole treatment of acute abscesses may lie summarized in two 
words : evacuation, drainage. Nothing more can be done, but that in 
itself is sutlicieut. It is hojieless to think of disinfecting the cavity or the 
walls of an a])S(;ess. I'lie abscess is an attenuated, circumscribed focus 
of inf(‘ction. limpty it and cleanse it, and the lix iiig tissues will do the rest 
if their action is not inteifered with by the introduction of other 
microbes. 

The ])ractical conclusion is this : the abscess must be opened just as 
oiitt would treat a clean, fresh wound, with properly prepared hands, 
a sterilized kni^^, and after careful cleansing of the skin. 

'J'herefore, j.mt aside ttlie old excuse for surgical carelessness: “pus 
is ])resent, there is no need Jor ^deanliness.” lhe])are your hands jnoperly, 
])ut on gloves (7w'g. 52 ()), flame-sterilize or boil the knife and tlie grooved 
dinfetor, wash the affected region carefully with soap and water, with 
alcohol and boiled water ; and then only incise the abscess. 

. Tlie use of rublier gloves in oiiening abscesses, and in treating all 
“ dirty ” cases, is a jaactice which ought to lie adopted by every one ; 
the gloves figured are of thick rubber, they stand rejieated boiling witlnuit 
damage, and in no way interfere with •simple manipulations. 
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The teclinique is very simple in the case of an abscess^whicli is pointing 
under the skin. Idiinge the point of the knife boldly into the centA^ of th\i 
swelling, then lower the blade to continue the cut longitudinally ; flo not 
leave a pocket at the dependent part of the cavity, but carry the incision 
to and beyond the ]'.eriphery. If the abscess is \'ery delinitoly circum- 
scribed, it may be o|:ened by transfixion 5^p)). 

If the cavity is ^’ery large and beset with dixerticula, and the skin is 
thin and congested, do not hesitate to extend the incision froni ofie y)olu 
to the other, following the long axis, and guard against leaving any floating 
fla|) of skill, on the chance of its recovering its vitality and by its presence 
helping the healing processes. It will simply interfere with the drainage, 
and a better scar and more rapid healing will be olitained by laying the 



Fi.i. 529. -I'utlini: <111 loiiii; nihlK-r k 1 »»vcs. TIu- ri.uhl hand is rilh-fl witJi huilal wate r, 

luld viTliially, ami the haml is insiiinute<l gently iiitu it. 

whole area ojuai at once. Allow the pus to escajic ; then, with a sterile 
swab or piece of sterile gauze, carefully cleanse the whole cavity, or irrigate 
it witli warm boifed water ; to Ix! of any use the irrigation must be thorough, 
and must wash away all traces of the abst'ess contents. ^ 

If any prolongation or diverticulum is IoiumI, it must in its turn be 
opened uj) and thoroughly cleared out ; i[ it js dejumdent and lies below 
the level of the principal pocket, push the tip of a director to the bottom 
of th(^ recess, and incise the skin (Aer it. And in similar fashion malvl‘ as 
many counter-ojxmings as there are deiiendent iiockets. 

A short drainage tuVie — sterilized, of course - will be placed* in each of 
the counter-openings, and another tube in the princiiial cavity. If there 
is an upper diverticulum, the last-mentioned tube will be carried right to 
the hJp. , • 
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If of siillicier^t length, in a good dependent position and gaping widely, 
^odd dfliinage will be assured by the incision alone, and tlie number of 
draina|;e lubes which encumber and irritate the wound may be reduced 
to a minimum. No gauze should ever be placed in the wound or 
cavity; nothing is more illogical than to i)ack an abscess ca\'itv with 
gauze. 

The dressing should consist of boiled moist com])resses, with a thick 
foverin’g ol al;)sorbont and ordinary wool - and no impermeable tissue ; 
li\ the dressing carefully with the bandage in sucli a way that it does not 
slip and ex])ose the wound. ' . 



In the case of an abscess lying below the deep fascia, it will l)e 
|)fn(l<mt. after having incised the skin with the scalpel, to open ii]) the 
abscess with the grooved director in the manner we have described else- 
where. (See Ausckss or jiii-: 

A deep-seated submuscular or sub]ieriosteal abscess reepures to be 
exposed layer fty layer, like a tumour. The skin is incised in the long axis 
of the swelling, the dee}) fasi'ia is divided, the muscular layeik retracted or 
('lit if nei'essary, the \'essels and nerves being meth.odically exjiosed and 
placed in safety under a retractor until the cavity is reached. 

Glandular Abscesses. In ojjening these abscesses, simie very 
siny)le rules must be ol)served ; the proximity of the gri*at xessels need 
cause no anxiety,^ 

In the axilla, an al)i^ce^s occupies the inner wall of \he s|)ace ; it is 
oil the iniKU' side, over the^ th()racic wall, along the lower border of the 
])ectoralis major, that the incision must be made ; in that |)osition there 
is mt im))ortant vessel (/wg. 5Ji), and the operation can be executed boldly, 
without anv danger. 

, lla\'e hie arm aliducted from the trunk as far as the |)ain and tlie 
muscular contracture will permit, turn the |)oint of the scali)el inwards, 
edge downwards, and incise longitudinally the thick, reddened, swelling, 
which distends the inner part of the axilla. ^ *• 
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The vessels are distant, having been carried outwarejs along with the 
arm, the back of the knife has been turned towards them, and thej^canncK 
be harmed — unless the point of the knife is thrust deeply and blindly right 
to the apex of the axilla. Some years ago 1 saw a case of serious ulnar 
palsy which had resulted from an Undirected incision ; the wound was 
quite small, and was situated right at the centre of the axillary hollow ; 
the knife, held by a nervous hand, had j)enetrated \'ertically from below 
upwards, and had wounded the nerve. • • • 

No such accident is possible if the incision is made in the proper position 
along the inner wall of the space. The surgeon may therefore go down to 
the jnis at once, or, after having incised the skin, the tissues may be divided 



hi-.’,. 5 0. -Axillaiy : tlu- loi)ci”r;i|ihy •»}’ tlu: uiXMt vossds. 


layer by layer with the knile. If, for any reason, extra caution is desired, 
incise the skin tirst ol all, and then, by blunt dissection witli the director, 
working towards the chest wall and the lower border of the pectoralis 
major, open the*sup])nrating cavity (fVg. 532). 

Do not forget that the abscess wall is sometimes thick, and Tdso 
that the abscess often extends under the pectoralis niajor, or that it 
may* be altogether subpectoral. In the latter eventuality the inner 
wall ol the a.xilla is only slightly raised, Imt l)y bimanual examination it 
will be j)ossil)le to recognize a thick solid mass underlying tlie ant(Srior 
wall of the axilla and the front of tlie chest ; frequently it is imiv)ssible 
to get fluctuation in the swelling; the condition is a large abscess of, 
the thoracic wall. 

The incision must be made along the lower border of the i)cctoralis 
majoi : the muscle border, whicluis always quite delinite, should be clearly 



GLANDULAR ABSCESS 


559 


exposed ; tlie knife is tlien laid aside and the dissection continued with the 
directoMi|)wards and inwards, wliile tlie left hand, applied as in Fi«. 532, 
Steadies the swelling and ])resses it outwards. Here, again, care must he 
taken to niake a free opening and to provide good, dejicndent drainage. 

In the groin, a glandular abscess always lies in front of the great 
vessels ; sometimes the superlicial epigastric may be met with in cases ol 
abscesses situated high up, supra-inguinal, or the saphenous \ein found 
•Jying in froht of an abscess near the ajwx of Scarpa’s triangle. 



b ill- 1-1. f 11 axilhiiy al)sa'ss witli thy u'ltx'vnl {liiicti)]-. 


AA'itli a little care llie saplieiions can easily l)e a\’okle(l, and il a small 
arteri(»Ie should l)e cut, a C(»u|)le of pressure forceps will set, matters rif^ht. 

As a rule, the incision will he made vertically, o\er the red, iluctnatiiiijj 
centre of the swelling. A pu.-icture, or jneferahly a slaad (k^iendent incision, 
may be suriicient in dealmg with some hiilioes, ])ro\ ided that it is 'Miade 
early and that time is not wasted in perfect illusory attempts to “ abort 
the^ibscess, while the skin is allowed day by day to become more and more 
sejuirated, thinned, and irremediably aifected. 

I 

WhiUow. 1 now come to whitlow, and the abscess of the hand 
which so often succeeds it. I need scarcely meiition the subcuticular 
form; it is opened with a snip of the scissors, and the whole of the 
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epidermal covering must be cut away ; the red underlyii^^ surface sliould 
always be carefully examined, and search made for a small openinif wliiclf 
sometimes leads down to a deeper accuintilation. and which if pfesent* 
must be laid ()])en. 

In the case of an ordinary subcutaneous whitlow of one of the inter- 
mediate lingers, tlucl nation need not be expected and should not be waited 
for ; fluctuation is never present at the time when the incision 
ought to be made. The induration, the dense thickening of the anterior/ 
surface, and the (edema of the dorsal , 

asjiect of the finger, with the con- 
tinuous, lancinating, local pain, and ^ V ^ 

the fever, will be sulViciont indica- , 



I' lii. 5 0. Indsiof, of a deep whitlow. 5.0 • Doulik iiidsion. in the linger and in 

Ilut i>alni, of_a derp whitlow. ♦ 


5lake the incision longitudinally over the middle of palmar as|)ecl of 
the affected finger ; if the suppurative ])rocess is still limited to om‘ of the 
phalanges, seek for the point or line of maximum pain by pressure M^ith 
a blunt ])oint, the end of a |)rol)e or director, and make the incision accord- 
ingly. Above all, never make jninctures or timid incisions whi(Mi scarcely 
|)enetrate the skin ; remember that the skin and sulx'utaneous tissue are 
very thick and tough, and that a considerable effort is recpiired to divide 
them Yrcely anct to make a sufftciant opening with a single cut. Regional 
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anscsthesia by Kedus’ “ riiij' ” method, already described (see AN. 4 is- 
•THESI.^* V’ol. l.)*will be found i)articularly useful in these castjs. 

• * 

‘If tl/c finger is semi-fiexed and cannot he straightened, tlie tendon 
slieath is affected ; this fact will further he indicated by the intensity of 
the local pain and the severity of the general symptoms ; the sheath 
must th&n be opened, and the incision must go down to the hone. 

The ‘ficision must again he made along the mid-line of the linger 
the collateral arteries are out of danger, and there is nothing to fear. One 



Ml- ChockiiiR lutiiinnluiviA* I'loni tlu' ;irlfn«.'S of llu* pnlni. (Cmuprission of ihi- wrist; hatul 
cU valcfl : : rclun lion of flu- of llu- woiiiid, which has Livti t-nlauii-d Lv cuttin;* lali-ral 

lliiiis.) (Ai Left luind of the assistant Hexinij the liiii'ers, while his riifhl hand eoinpresses the wrist. (S' 
Transverse extension of the lower anvile ot the wound. lu-niiiltiiu; the- rai-iiu: of two llajis, (C) Palmar fascia. 
(0) Ketraclnii; thread passe<l tlironi,di otu- of the e<lKes «»f the wound and knotted behind llic hand with the 
eorrespotidinm thread in the op])ositi- edne. (EF) Pr(.ss\ire torceps on the two i-nds of the cut sn])erru'ial 
palmar areh. (I) Tendons. (Kl l-orcep'i on dee]> pilmir arch. (L) Inner border of the thenar eminence. 
(M) Second retracting thread knotted beliiiul the hand. • 


point only need occu|)y fhc attention : to feel the hone under the jxdnt of 
the knife; this contact’ with the bone will constitute the deep 
landmark. Carry the deoj) incision along the whole length of the finger 
(F/g 535) ; comhine it, if the whole sheath is allected, with a second 
incision i.i the palm above the digito-palmar fold (Ffg. 534), low enougli, 
however, to avoid wounding the sup'erlicial palmar arch (F/g. 536). 

It may lia])pen, nevertlieless, that a badly placed incision involves 
the palmar arch ; it may also lia])pen yiat tlie \'eSsels are eroded in l)adh/ 
VOL. II. ‘ :?(! 
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drained foci of suppuration in cases of infected wounds. Whetlier inimary 
or secondary, tlie resulting haemorrhages of the hand are seriov’s, and 
necessitate operations which arc often troublesome. What follows'is to 
a great extent also applicable to traumatic h<emorrhagcs resulting from 
wounds of the ])alm of the hand. 

Endeavour to catch and tic the two cut ends, or rather e\'erything 
that bleeds, in the wound : that is the principle which must be aimed at, 
whatever the dilliculties in its application. But sucli a task sliMild- never/ 
be undertaken in a haphazard fashion. Apply com))ression above /he 
wrist, and have the hand elevated ; enlarge the wound longitudinally at 
once; have both edges of the wound retracted, or, if assistance is wanting, 



j)ass a suture tlifough each edge and knot them together behind the back 
of the hand. \onc of these jneliminaries which are nec(/sary for a clear 
view of the wound should be neglected. Th^^njook for the ends of the 
wouiflled arteries and apply force[)s to them. 

W'ith a recent wound, it will in this manner l:e i)ossible to seize and 
ligate the wounded vessels. In an infected wound, when the t issues 'Vire 
softened and friable, the forceps will not hold and the ligatures will tear 
off ; instead of trying to tie over the forceps in the usual way, it will then 
be necessary to go a little higlier up and to jxiss the ligature with a cur\'ed 
needle around the vessel, including in the grasj) of the ligature a small 
amouht of the surrounding tissuespand to tighten it very gently. In some 
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cases it will be J)otter to leave the f()rcc])s on the vessels, and to eiivelo]) 
and siif|)p()rt them with layers of aseptic gauze. It would only be in cases 
whc^re it had been found absolutely impossible to effect luemostasis directly 
that recourse would be had to simultaneous ligature of the radial and ulnar 
arteries at the wrist, or to ligature of the lu'achial at the bend of the elbow. 

Care|ul disinlection, Iree exposure and drainage of all recesses, and 
l^rolonged^batlis, are tlie best means ol ]M*eventing secondary h;emorrhagcs 
M>r tlKur recurrence. 

» 

How many serious and extensive suppurations, how many contractures 
and )HU'manent inlirmities, would be prevented if early and deep incision 
were the rule in tliese cases ! And th:^ danger is particularly great when 
it is one ol ,the lateral digits which is affected, the thumb or the little 
finger, the sheaths ol which extend above the wrist. Here again, 
lluctuation must not be waited for ; the pain, tlie retraction of the 
lingers, the distention of the palm, and the deep-seated swelling of the 
wrist, indicate only too clearly the ])resence of ascending su])puration 
and the need for immediate o|jeration. 

^ The i/almar segment of the sheath must be opened, then the 
upper prolongation will be incised above the wrist ; lastly, a 
drainage tube will be passed from one opening to the other. 

The ,o|H‘ration is often in certain surroundings a (liflicult one, but 

it is an operation of immediate necessity if the hand is to be saved, 
(jciieral ana'stliesia is almost always absolutely necessary. 

In the case of suppuration in the ulnar sheath, incise lirst in the 
})alin, in a line with the space between tlie ring and little lingers, go down 
to the tendons, and ojjen the abscess freely, riiiui insinuate a grooved 
diiector from lx‘low upwards along the cavity to above the level oi tlie 
a.imiilar ligament ; make its tij) project as i)roniiiiently as jiossible a good 
half inch to the outer side llu' tendon of the Ilexor carjii ulnaris. and cut 
down on it layer by layer, remi'inbering the median nerve, which lies 
exactly in th<' middle line of the wrist, and the ulnar artery t(j tlie inner 
side ; push the end of tlie director tlivough the opening, and extend the 
incision with the scissors. 

If it is the radial sheath which is affected, make tlie incision in the 
commissure between the thumb and index linger down to tlie |mis ; pass 
tl^e director along the sheath as l)eforo. and make its hp present above 
the annular ligayient at the out^n* border of the flexor carpi radialis, which 
is easily recognizable in s}vit^‘ of tlu' swelling ; it is there, outside and ])aralkd 
to the tendon, that the ii|)j)er jiicision will be made. 

It only then remains to slij) a drainage tul)e around the director and 
to thaw it down from one oixming to the other by means of a lorceps passed 
iij) from below, or vice versa, whichever is most convenient, 

W’hen the operation is coni|)leted, place the limb in a bath and keep 
it there for some hours, changing the fluid from time to time, to main- 
tain a constant temperature. Tlie continuous bath C(»nstitutes the best 
means of after-treatment in these case.^. 
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DIFFUSE CELLULITIS.-DIFFUSE CARBUNCLEr. 

it *' 

'fho two following cases may quotetl : — 

Case 3<S.- A strong, healthy young man. 24 \cars of age, a noUd football 
yilayer, during the course of a game received a violent kick on the left shin ; a 
contused wound was the result, anti remained undressed, contaminated witli« 
earth, and in contact with wet garments for a considerable time. In spit,e of 
the attention Avliich was given to the injury later, the whole region soon became 
red and swollen, the temperature rose, and some days later wlien we saw him 
his condition had become very serious. 

The temperature was over 104". the ])ulse rapid and poor, the tongue dry 
and brown, and he looked very ill : in the daytime he was drowsy, and at night 
delirious. There was diffuse swelling and redness of the whole ()f the leg and 
the lower third ot the thigh, the entire circumference of the limb l)eing affected ; 
here and there the skin was marbled with large purple, blackish, or dirty. yellow 
patches, and covered with numerous blebs containing brown coloured serum ; 
the consistence of the infiltrated area was on the whole soft, semi-fluctuant in 
some places, tense and almost hard in others, and the wound gave issue to hetid. 
sanious fluid mixed with jius. At the upper limit of the infiltrate^l ar(*a tlicM- 
was a deep-red zone, which extended in streaks uj^ the thigh. t 

'the (liagnosis and the gravity of the prognosis were only too evident. 

The patient was anjcsthetized at once. and. on the whole circumference of 
the limb long incisions were made with the thermo-cautery ; niider the skin 1 
j)assed through a thick greyish-yellow sloughing layer, and at several i)laces 1 
also opened the deep fascia, the dusky, dirty appearance of which indii ated the 
deep diffusion of the infection. At the u})per limits of the alfected area, and in 
the intervals between the long incisions, numerous punctures were made with 
the thermo-cautery, from all of which the same reddish, foAid fluid escaiied. ' 

After this treatment the general symptoms subsided to a considwable 
extent, and large segments of gangrenous cellular tissue began to separatt* ; but 
the appearance of the wounds remained unsat isfaiTory and the tem])eratuiv 
elevated. I he limb was therefore irrigated twice daily with solution of ])er- 
oxide of hydrogen, and in the intervals was envelo})ed with c()ni|>resses moistened 
with the same solution. The result was very striking ; the elimination of the 
sloughs progressed rapidly, the wound surfaces l)ccame covered with healthy 
granulations, while the general condition iinjiroved aiul the temperature fell 
steadily. 

1 need not go into the details of the long history, 'fwo months lati-r the 
healing ])rocesses were well advanced, and I was able to cover a large granulating 
surface, which occupied the antero-external aspect of the leg, with 'riiiersc li 
grafts. Healing was completed without any com{)lication, and to-day the 
functional usefuh^ess of the limb is perfectly normal. 

( ask pj. — 'riie second example is even more instructive, because the con- 
dition was so serious that it seemed almost certJim, that am])utation would be 
requifed. 

It related to a j)oor navvy, about 40 yeai's of^age, who was brought to tlu* 
Jieaujon Hospital witli diffuse gangrenous cellulitis involving the whole of^the 
left lower limb up to mid-thigh. The condition was of some days' standing,*’and 
had develo])cd after a superficial crush. 'I'he foot, the leg, and the knee were 
enormously swollen and covered with l)lackish patches ; the temi)erature was 
above 104'', the pulse was very poor : the earthy colour of the face and tlie 
general depression indicated a dangerous degree of septic intoxication. 

fjigh am])utation of the thigh appeared to be almost the only chain e ; 
however, we wished to make a las? jUtempt to save the limb. Long, deep. 
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parallel incisions wore made in the loot, the log, and the thigh, with the Ihcrino- 
^fantcry^ and niiiherous deep punctures in the intervals between llicni. After 
. these, pi iiltiple ojienings, the limb presented a most unpromising appearance ; it 
was„cnvel(p)od with gauze soaked in alcohol, and subcutaneous injections of salt 
solution in large doses were begun. 

Here again the condition subsided, and though healing was very slow, tlie 
limb was saved and a most uncxj)ected recovery obtained. 

One iVnist be acquainted with these terrilile forms of diffuse cellulitis 
- they are comparatively rare nowadays— in order primarily to prevent 
them, and subsequently to ajiply the only effectual treatment, that which 
we are abou^ to describe. 

Dilfuse cellulitis alter certain inlected jmnetures <ir dirty, contused 
wounds or compound fractures, etc., can only lie prevented by early and 
free ^incisions — in other words, by insuring the best ])ossible drainage 
the infected focus. 

1 he advance ol dilluse cellulitis, once develo|KHl, is only to be arrested 
by the rigorous, almost ruthless appheation of the same method. Diffuse 
cellulitis is not a sup|)uration ; it is a a dilfuse progressive gangrene 

— witliout tendency to become localized — of the sulicutaneous and deep 
cellular tissues. 

Do not look for a collection of pus, a localized alisccss, or diffuse 
su|)i)yration ; do not wait uselessly till suppuration develops ; the ])us 
will appear later, with the separation of the sloughs, in other words, when 
tlie advance of the diffusi^ infection has been stayed. It is therefore not 
a question of o])ening definitely localized foci, of making incisions at this 
or tlie other point ; it is necessary to incise everywhere, and to 
carry the incisions to the extreme limits of the infected area. 

" Do not waste tnecious time, which is sim|)ly of vital importance, in 
any superficial, illusory measures, such as Dobson’s acu])uncture, various 
subcutaneous injections, external applications, or short, timid incisions. 
One can only save the patient, one can only save the limb, l)y employing 
])romi)tly and boldly the following method:- 

With the thermo-cautery knife, over the whole drea of cellu- 
litis, make longitudinal incisions parallel to the long axis of the 
limb ; do not hesitate to make the incisions five or six inches in 
length ; between them leave bands about three inches wide to obviate 
the risks of the intermediate bridges sloughing ; divide the skin, and 
uyderneath it ojien up the thick, yellow, infiltrated sulvutaneous tissues, 
with long repeated cuts of the cautery blade, until tlie deep fascia comes 
into sight, and if the ap])fa-rance of the latter is bad, if it* looks greenish or 
dirty, incise it also and open ly) the deep cellular spaces. * 

Take care not to make the incisions over the lines of the great vessels ; 
in Ahe subcutaneous plane, veins, even large veins like the saidienous, will 
sometimes lie wounded, but the bleeding can always b(* arrested easily ; 
a little ])vessurc, sometimes a forcei)s left on the vessel for a lew hours, 
will suftice to effect liiemostasis. 

The surgeon must therefore not allow fear of injuring the vessels to 
prevent him from making — with due pi!Kcautions— the incisions sufliciently 
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deep, and from supplementing the drainage by multiplp punctures in 
tlie intervals between tht^ incisions. Make the punctures specially nirfnen^fis'* 
and dee}) in the zone of diffuse redness and cedema which marks ^ the 
advancing border of the infective process. 

Then place the limb in a bath of simple warm boiled water, 
without the addition of any antiseptics ; the value of these local baths 
depends essentially on the continuous lavage of the infected tissues. 
Keep the limb in the bath for several hours, renewing *the \vatert 
from time to time or adding fresh quantities, so as to maintain a conskmt 
temperature. Afterwards envelop the limb in large sheets ot sterile 
gauze soaked in alcohol or peroxide of hydrogen, covered with n thick layer 
of wool and without any impermeable tissue. 

Solution of peroxide of hydrogen is very specially indicated in tlie 
cases of this kind ; it is useful both for irrigation of the wounds and as a 
continuous dressing. i The results which it gives in these gangrenoifs 
infections are of such a nature as to make it desirable that its use should 
b(*come much more general. It is the peroxide of hydrogen of lo or u 
volumes which is commonly employed ; it is j)articiilarly useliil as an 
irrigating medium, as j. L. Championniere has shown. i ^ 

By means of these really active and ellkient therapeutic measures, it 
will l)e possible to deal successfully with e\en the gravest cases of diltuse 
cellulitis, provided, however, that the i)atient’s vital ])owers are not, irre- 
mediably compromised. High amputation will remain as a (piite excep- 
tional resource, and also in the circumstances an exceedingly I'aecarious one. 

Carbuncles, 'fhe same line of action should be followed in thO’ 
treatment of carbuncles, the gravity ol which is scarcely less than that 
of diffuse cellulitis. » 

('ase 40. — 1 was called to see a very stout woman, about 30 years ot age, 
who had been siiiiering with a ( arbunele on the l)aek tor a week. Moist dressings, 
various anlise])tics, some punetures. and a sliort incision at a ])oint which seemed 
fluctuant, had had no effect in retarding the development ot the condition : 
from day to daf the patient's general .state had bceome more serious, the fever 
remained high (loy" lo 104 ), llie pulse was had, res])iration difficult, aiul 
further a point which should always be inv(?stigated, as the eoiuiition is often 
present — the urine contaiin^d a eonsiderahle (|uaiitity of sugar. 

At the middle of the back there was an enormous mass, almost two hands- 
breadth ; its central portion was prominent and convex, and of a dusky red 
colour ; the bord^ns were rounded but not sharply delimitated, and were sur- 
rounded by a zone of diffuse redness and cedema which extended laterally \o 
the sides of the trunk and upwards to the root^of the neck, 'fhe marginal 
inflammatory zone was. one might .say, extending hourly, and the central mass 
enlari^d at the same pace. ^ ^ 

It was a rapidly advancing carbuncle, with ^'erv grave loxaunia ; and 
speedy death was certain in default of eflieiimt treatment. It was necessi^ry 
at any cost to check the advance of the infective processes, and fr(‘C, immediate 
incision was urgently necessary. * 


* See J. I.. CiiAMrioNNiKKh, Academic de mcd. 0 drc.. iSt^S. T hikkia, I)c I’nnploi df* 
Toxygene vi\ chirurgit* (eaii oxygc'-iieo et gaz uxygenei. Hull, de I'Acad. de med. de Belgique, 
iS<) 0 . — P. Laurcns, De I'eau oxyf:efU'e en chirurnic et en ohslelrique. TluV* <h‘ doct., : 

also discussion at tijc Soc. dc t'hir., 30 janvifr, 1900. 
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'I'hc ])atient was anaesthetized. The enormous swelling was split with the 
•tkcrm(vcaiitcry irom top to bottom, and from side to side, in hath directions 
. through its entire thickness right down to the deep fascia. I'he knife cut through 
a douse nvtss nearly four inches in thickness, consisting of sloughs, fragments of 
greyisli and gangrenous tissue, interspersed with purulent vacuoles ; large 
masses of the gangrenous tissue were excised, and the huge infected focus cleared 
out as far as possible, the cautery incisions being carried well into the advancing 
border, •['he area was freely irrigated and a large. moist dressing applied. Here 
agaiUj thoygli healing took a long time, the operation was followed by recovery. 

* There shoidd he no liesitation in treating in this way any large 
carbuncles of the back, the nuchal region, the face, or the limbs, which have 
not vvell-detihed borders and which. tend steadily to increase ; the surround- 
ing red, thickened, and (edematous zone is there to indicate the advancing 
infection, even w'lien the general symptoms are not very alarming. 

Open up the mass longitudinally and transversely with the 
fhermo-cautcry ; if necessary, if the carbuncle is very large, make a 
series of radiating incisions from the centre to the periphery. The incisions 
must l)e deep, must go down to the deep iascia, must extend widely 
beyond the border of the carbuncle proixir, and must drain the surrounding 
zone of advancing infection. 

Ex acuate the juis and the sloughs, excise as much as possible of the 
“ carbuncle tissue.” lay the whole area widely ()i)eii, and insure perfect 
drainage. Here again, peroxide of hydrogen is extremely useful, and also 
prolonged spraying with boiled water ; under the influence of these agents 
the appearance of the wounds rapidly improves, and the separation of 
^slonglis and the formation of healthy graiiulatiops are hastened. 

On tlie face, and esi)ecially the upper lij), a carbuncle, oven when small, 
is always dangerous, and very early incision w'ith the thermo-cautery is a 
'necessary |)recautioii ; of course, in the diffuse forms, with considerable 
(edema and inn)endiiig danger of phlebitis, fn'C incision becomes imixuative. 


ANTHRAX. 

I shall inerelx' indicate the general lines of immediate treatment in 
cases of malignant pustule and diffuse anthrax cedema. 

Immediate trcxitment is the proper expression, for here again time 
is an (‘ssential factor in the success of any therapeutic measures. And 
t^arly treatment deixaids on an early diagnosis. In sonfe countries where 
anthrax is common, ex])erience is speedily acxinired, and practitioners aie 
on the look-out for tlie^tifst indications of inoculation,* and consecpiently 
recognize tlie malignant jHistiile in its very early stages ; this early^ecog- 
nition is a very imi)ortant factor, and undoubtedly explains the successful 
rc?>nlts wliicli liave attended very diverse methods of treatment. 

Once fully develoixxJ, a malignant ])nstule presents a x'cry ty|)ical 
appearance : the central black slough, the circle of small vesicles, the red 
inflammatory areola, the more or less extensive peripheral zone of cedema, 
in regular and concentric succession, are unmistakable in recent and 
typical cases. The occupation and habitat of tlie jiatient are also iml)ortant 
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diagnostic elements. At one time, at the Cochin HosjntaUaiid at La Pitie, 

I saw a fairly large number of cases of anthrax, and 1 can say thit^even* 
when the local lesions were somewhat indelinite and atypical, the/liagijosis 
was always made without very much dillliculty. 

How is a malignant jmstule to be treated ? The thermo-cautery 
and tincture of iodine ; these are the two jjrincipal therapeutjf- agents. 

With the cautery knife at a red heat, s])lit the central slough^to beyond 
the ring of vesicles, then excise the two halves one after the other.' Or, < 
better still, make a circular incision with the cautery half an inch from 
tlie margin of the pustule, and excise the mass in one piece ; cauterize 
tlie bottom of the wound boldly, and all around make nufnerous deep 
|)uncturcs through the whole thickness of the skin into the underlying 
tissues. At the same sitting give a first series iodine injections into 
tlie surrounding (edematous zone ; use a solution of i in 200, or even Hu; pure 
tincture. W’ith an ordinary hy|)odermic syringe and needle make kmi* 
six, ten, or twelve circumferential jninctures on one or two concentric 
lines around the central focus, which has just been cauterized or excised, 
and at- each s|)ot inject slowly 8 or 10 minims the J percent solution^ 
2, 3, or 4 minims of the ])ure tincture. • ^ 

Some hours later, if the redema has extended, the injections will b(‘ 
repeated a little further out, and for two, three or four days, if necessary, 
the work of circumscribing the infective process will be continued in, this 
manner, morning and evening. 

These measures will suffice in recent cases of average malignancy.^ 
If the (edema increases very ra])idly, and if the margins of the excised zone 
l)ecome black and gangrenous, or il, again, when first seem, the ]nistule is 
already \’ery large, with widespread dilfuse swelling, the chief reliance* 
should be placed in the thermo-cautcry used in the same way as when 
ile(ding li-ilh a case of diffuse cellulitis. Lay the (edematous zone open troin 
one border to the other ; make a series of deep radiating incisions, and, in 
the intervals, nuinerous devp perforations, with the thermo-cautery point. 

The latter method of treatment is a])])licable as a primary measure 
to cases of diffuse anthrax cedema, which usually appears first as a soft, 
incident, transparent swelling of the eyelids, and spreads very (|uickly, 
assuming enormous proportions. There is no time to lose in these extremely 
malignant forms, and free, immediate incisions with tlie red iron are far 
more efficacious tfian any injections. « 

At the present day (uir treatment can go no furlher ; the anti- 
anthrax serum is of too little value to be ge«(irally em]jloyed. And 
indeed^ when general infection has occurreil, tin* efficacy of any treat- 
ment is \'erv doubtful. 
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A BDOMINO- VAGINAL exprcs- 
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Anastomosis of intestine in gangren- 


Arthritis, purulent .. 

555 

ous hernia 

^57 

Arthrotomy in dislocation of astrag- 


t(‘ndons, suture by 

55U 

alus 

541 

Aneurysm, dilluse traumatic 

5-Ji 

dislocation of lingers . . 

514 

- traumatic, in shoulder disloca- 


- knee . . 

555 

tions . . 

290 

# - — thumb . . . . * . . 

5*T 
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PICE P'‘'*K 

Aiithrotoniy in dislocation of wrist 3o(i Hracliial artery, compression of 51/ 

— indications for . . . . . . 544 Bruns’ method of nerve suture . . ^ 337 

— technique of . . . . . . 543 Budin’s metliod of abdomino- ^ 

' - urgent . . , . . . . . 543 vaginal expression of re- 


— in wounds of joints 

. . 

54« 

tained placenta 

15 

Articular wounds . . 

, . 

539 

Bullet wounds of joints 

542 

Artilicial anus in congenital imper- 


Burns • 

5»5 

foration 

. . 

1 19 



- gangrenous hernia .. 

241, 

-M3 

C.ec(i-api'1‘:ni)Ici;lak hernia 

i9(» 

Asepsis after crnslung injuries 


•17b 

Caxum, hernia of the 

i77 

— in subcutaneous wounds 

of 


Calcaneiim, fractures of 

44(. 

vessels 


5^5 

Calcium hypochlorite for snake-bites 

5»3 

Asejdic treatment of burns. . 


5«5 

Calculi ill urethra .. 

7^ 

- incised wounds 


5‘^* 

Calculous anuria 

29 

Astragalus, fractures of 


448 

Callus forma tioii after fracture of 


- isolated dislocations of 


34^' 

• • . 

410 

Auto- transfusion in acute anaunia 

5^1 

- - - fracture ol thigh 

4'«; 

Axilla, abscess in .. 


557 

Calmette’s anti-veiv inous serr.in . . 

5 ‘'3 

- hamorrliage in deep woumls of 

5M 

('ancerous anuria 

33 

Axillary artery, suture of . . 


5i« 

Carbuncles 

3h() 

- and vein, ruptures in shoulder 


Carpus, fractures and dislocations of 

302 

dislocations . . 


290 

Castration in complicated w^ninds 

« 

region, topograpln of i 

’Teat 


of testicle 


vessels in 


55 ^ 

('atheter, fixation in bladder 

j^4 


— self-retaining . . . . . . •''O 


Handagi: for fruclured arm 333 Catheterization in the female .. ^ t'O 

Bardenheur’s extension apparatus retrograde, in ruptured urethra 37 

for fractured thigh . . . . 399 -- in urethral rupture . . . . 48 

Barker’s method in radical cure ol - urgent .. .. .. .. 78 

inguinal hernia .. .. 109 Catheters, varieties of .. .. 78^ 

Bartholin's gland, suppurativ<' in- ('ellulitis, dilluse .. .. .. 304 

flammation of . . . . 28 Central pegging of fractured hones 409 

loathing of limb in dilluse cellulitis 3(>f» Cerclage of olecranon . . . . 384 , 

Bennett’s fracture of metacarpal .. 395 - patella .. .. .. |ir 

Berger’s method of closing femoral ('hampionniere’s bone-drill . . 402 

liernia ring .. .. .. zKt Chaiitleur's fracture .. .. 302 

Bilocular hernial sac .. 180 ( hlorolorm in dislocations of elbow 300 

J!i-inalleolar fractures .. 440 rcfluction of slioiihk'i* disloca 

Ihtes and stings .. .. 5f>3 tions .. .. .. .. 287 

Bladder, bougies or catheters in .. 00 Chopari’s amputation of fool .. 48S 

- continuous supra[)u])ic drainage C'ircumcision in ])araphiinosis .. loj 

of . . , . . . . . 87 (davicle, dislocation of inner ex- 


fixation of catheter in . . 

. . Hi 

treinity 

203 

hernia of . . 

1 89 

dislocation of outer extremity.. 


suprapubic puncture of 

. .83. 80 

- fractures of 

347 

Bone, abscess of , 

55* 

Cleansing of burns . . 

30ft 

drills 

. . 4O2 

- compound fracture ^ • 

45t> 

- - ligature . . . 

• • 4‘»4 

crushing^ injuries 

47'» 



. . 4(>8 

incised woumls . . 

493 

- re-union by staples 

• • 4^7 

- and ^uri^ting uterus 

1 1 

suture 

402 

Clips for closing incised wounds . . 

400 

B)ones, extensive crushes of 

.. 47^ 

Cloquet’s hernia 

217 

fractured, open reduction and 

re- 

Cocaine ameslhesia in reduction ot 


union of 

. . 459 

fractured leg.. .. * 

433 

Bonnet's spinal trough in fractured 

Coccyx, resection of for foreign 


pelvis . . 

■ • 397 

bodies in rectum 

13b 

Bougies, various forms of . . 

.. 78 

— imperforate anus 

ti5 

Boyer's fnacturc of os calcis 

. . 44 <i « 

t!olles’s fracture 

39‘» 
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Collin’s slot'Cye «*U‘f(llc 

403 

Ditfuse cellulitis and carlnincles . . 

3'»4 

Colon, ^si}i[moi cl, hernia of the 

177 

ha'inorrha^cs, {gelatin in 

320 

(\)lj)otoniy, indications for 
iechni?iue of 

r 

Dilatation of the anus for forei?,m 


4 

bodies 

134 

Comminuted fracture, compound.. 

452 

for luemorrhoidal slranj^ula- 

opcm reduction of . . 

439 

tion 

139 

Complicated stranj*ulaled inguinal 


Di.sarticulalion of foot 

4S7 

hernia.. 

^74 

knee . . • . . 


CompouiKi^dislocations of astraj^alus 

34^ 

Dislocations .. 

2t); 

fractures .. 

» 

43<> 

- astra)j[alus, compound . . 

33^ 

Compression of aorta in pelvic 


clavicle 

^D3 

luemorrhaj^e . . 

31 1 

elbow 

29J 

brachial iMery . . 

31 1 

and fractured condvle 

37' 

femoral artery . . 

3 ID 

lin.i^ers 

313 

indications for in wounds of 


foot 

3.i3 

lari^M' Vessels . . . . 517, 

3-3 

and fracture, combined, of head 

of sul)rlavian artt*ry 

5()N 

of humerus . . 

397 

^Condyles of femur, fractures of 

.p>o 

head of radius , . . . 293, 

300 

ampulalion llirou.i^h 

■m 

hip 

313 

humeral, fractures of . . 


iutracoracoid . . . . 273, 

28 2 

ladalionship to olecranon . . 

.i/i 

knee 

.i.D 

>('oni;enilal aiisence of rectum 

119 

- i>atella 

32t» 

inj^uinaf hernia, operation in . . 

I bo 

penis 

93 

occlusion of anus 

111 

radiocar])al 

3‘»-J 

Continuily, crushes in 

•17-J 

shoulder . . 

2bS 

Contused wounds .. 


after-lreatmeut ol .. 

28S 

('oojVr’s (Astlev) methods of re- 


Th. Au.t'er’s elastic traction in 

•1^3 

(lueiiv4 elbow dislocation 290, 298 

chloroform in 

2.S7 

C'outeaiid’s “ arm ])endent " treat- 


complications of 

2.S9 

mont of fractured clavicle. .. 

331 

Kocher's method of redueini^ 

271 

Crushes in eonlinuitv 

47^ 

Mot he's melliod of reducinit 

27S 

■ - peri})heral 

473 

- subacromial 

2S.| 

of soil parts 

3D3 

suhastra^^aloid 

333 

Crushin.i^ injuries 

37^ 

• subclavicular 

2 bo 

Curettes, choice of .. 

M) 

.subcoracoicl 

2bM 

CurettiiiL!: of uterus, accidents durini.^ 

I.S 

subciUaneous rupture of vessels 


indications for 

1 1 

in 


lechnicpu; of . . 

l(> 

sub^lenoiil . . . . 270, 

2S3 

Cysloccle, iiiyuinal . . 

I S9 

subspinous 

2S3 

('vsto (Irainajjie 

^^7 

tarsus, metatarsus, and toes . . 

333 

Cystolomv, iiulicalions lor.. 


testicle 

93 

lor retro, i^rade calhelei i/.alion . . 

37 

thumb 

3o(> 

techniipie of .... 

90 

Diverticula of liernial sae . . 
Dolliiii;er’s bone li.inature 

iSi 

3“3 

l)Kt:.\esri./\TK)N of kidiiev in 


Dou.i^las’ pouch, absce.ss in 

I 

^ iie])hrilis 

40 

.serous accuPUulalions in 

s 

Deformitv, silver-fork .. ioo, 

393 

Drainaj^e of acute ab.scess . . 

339 

I)elaL>enn re’s luethod of udosin^ 


after colj/otomy . . 

10 

femoral hernia rin;.'*. . 

21 b 

of incised wounds . . ^ . 

3Dt 

Delan^lade's method of rtducin^ 


roiitu.seil wounds 


dislocation of hip . . 

320 

knee joint in arllirotomy 

337 

IV/.zer’s self retainin.i^ catheter 

S9 

Dressin;.; of burns . . 

3(>b 

IfespreZ' llij^Tknv method of reducing 


after hernia, operations . 

*7.1 

diMocation of hip 

3-'D 

Dujarier s staples for re union of 


Diaphragmatic hernias, stranjiulated 

2-|S 

bone . . 

397 

Diastasis, fractures bv 

437 

Dupuylren’s bi malleolar fracture.. 

33D 

Dittuse aneurysms, traumatic 

.V^i 

fracture, comi)Ound 

339 

Diffuse anthrax mdema 

.5‘’7 

j splint for bi-mallcolar fracture 

33-2 



572 


INDEX 


lu.ASTic traction in dislocation of 

liip 4 

— shoulder dislocations . . 283 

Elbow, art hro torn y of . . . . 34S 

backward dislocation of 292, 293 

- fractures in neighbourhood of . . 370 

— multiple and coniininuted frac- 

tures of . . . . . . 377 

outward or inward dislocation of 

294, 300 

— - suture of deep wound at bend of 300 

Elytrocele . . . . . . . . 203 

Embolism in subcutaneous rupture 

of arteries . . . . . . 323 

Encysted hernia of tunica vaginalis iSo 

Endometritis, septic, curetting in.. ti 

Entero-cystoceles, strangulated . . 190 

Enterorrhaphy in gangremtus hernia 

23.1. 233, 237 

Epigastric herniotomy . . . . 244 

Epiphysis of humerus, upjXM', 

separation of.. .. .. 370 

radial, separation of . . . . 392 

lower femoral, separation of . . 407 

ICpitrochlea, bone pegging in fracture 

of 4^)9 

ICsmarch’s band in subcutaneous 

rupture of vessels . . . , 324 

brace as luemostatic .. .. 309 

Evisceration, spontaneous, per anuin 1 3 1 

IC.xtcnsion apparatus tor fracture of 

arm 35.5 

fractured leg . . . . . . 422 

thigh 399 

in fracture of olecranon. . . . 380 

Extensive crushing injuries . . 472 

External femoral hernia .. .. 217 

Extrasaccular al)scess appen- 
dicular hernia 190 

Extravasation of u^ne . . . . 41 

Extremities, the . . . . . . 203 

r'.T'C \i. abscess in gangrenous hernia 233 

I'allopian lube, hernia of . . . . 197 

I'arabeufs amputation of toe . . 480 

reduction of dislot"i#.ion of thumb 307 

I’elizet’s needle .. .. .. 495 

IVinoral artery, compr,ession of . 310 

subcutaneous rujnure ol . . 322 

sufure of . . . . . . 518 

- hernia, external .. .. .. 217 

inguinal incision for . . .. 218 

strangulated . . . . . . 208 

J 'emur, amputation of . . . . 491 

- e.xtensive crushes of . . . . 472 

fracture of . . . . . . 397 

- - of lower ciifl of . . . . 40O 

• of Upper third of . . . . 405 ^ 


I'ibula, i.solaled fracturor of 


Fingers, amputation of . . • . ? 

479 

— dislocations of . . . . . . * 

313 

fractures of . . . . * . . 

*i95 

J^'irst aid in compoimtl fracture into 

joint 


fracture cases . . ^ . 

.H5 

Fistula, congenital recto-urethral . . 


Foot, amputation of 

4«4 . 

crushing injuries involving dis- 

articulation at hip . . 

478 

- dislocations of . . 

334 

fractures of bones of . # 

.ppi 

rupture of tendons in . . 

525 

F'orceps, bone-holding 

•F>3 

for extracting pins from faethra 

U) 

for use in colpotomy 

4 

J’orci pressure in wounds of great 

t 

vessels 

517 

Forearm, atn])ntatioii of 

482 

crushing injuries of 

477 

fracturt? of bones of 

.1^5 • 

I'oreign bodies in rectum . . * 


urethra 

02 

- (female) . . 

75 

hracture, Bennett’s . . 

395 

Colies ’s 

• 390 

Dupuytrens 

130 

hYactiired bones, ligature of 


open reduction and re-unioii 

of . . 

4.5‘J • 

pegging in 

3 08 

re-union ]>y staples . . 

3O7 

siiiure of 

302 • 

I'ractures, ambulatory treatment ol 

113 

of the arm 

353 

astragalus 

338 

bones of the foot 

439 

of the haiul . . 

391 

and dislocations of carpus 

302 

forearm 

.^.«5 

clavicle 

317 

compound 

450 

by cliastasis 

437 

elbow, multiple and comminuted 

377 

lingers 

395. 

first aid in 

315 

log ... .. • .. ... 

314 

metacar j^al*. 

394 

multiple, f involving joints, peg- 

giiig in . . . . . . 

4(><J 

olecranon 


patella 

.)IO 

T)elvis . . . . . . • . . 

49.5 

jwnis . . . . . . 9o, 94 

- radius 

3^9 

scapula 

352 

- simple 

345 
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IV\C.K 

I. Tactiires, subcutarK'ous rupture of 

^ Vess<!*ls in . . . , . . 521 

- supra-mallcolar . . . . . . 

.. 397 

vicious union after .. .. 400 

toes . . . . . . . . 45fj 

- ulna * . . . . . . . . 

Ganc^rknk of flaps, danger alter 
, a rn pula I ion .. .. .. 475 

- from sulicutaneous rupture of 

vessels .. .. .. 321 

(>an;;reiious t>‘llulilis .. .. 504 

hernia (see Hernia* ”).• •• 2-9 

(Jelatin in dilfuse lueiuorrhaLtcs . . 520 

(i-enito- urinafy or^^aiis . . . . i 

Glandular abscesses.. .. .. 557 

(Moves, use of in abscess cases .. 355 

(Mottis, o'dema of, from burns . . 307 

(Muteal vessels, \v()imds of . . . . 313 

(Meen-stick fracliiia* of bones of 

* lorearm . . . , . . 38(1 

(r’jtti's amj)utation . . .. .. 492 

(rroin, I'landular abscess of. . . . 339 

h.'emorrhaj'e in deep wounds of 314 
(Minshot wounds of j(unts .. .. 342 

testicle . . . . . . ()i) 

(riitter splint for fractured lt‘M .. 410 

(iuyon’s hook for rt*movin,L' line 

bougies trom the l)ladder . . bo 

II. iLMAKTiiRosis in fracture of le,i( , , 433 

^Uinsliot wounds .. .. 343 

J hemostasis, ])ermanent, in wounds 

of i-reat vessels . . . . 313 

temporary, in wounds of j»reat 

vessels. . . . . . . . 3o<) 

1 hematocele, colpotomy for .. 3,0 

lheinatocol])os .. .. .. 20 

Ihematometra .. .. ,. 21 

I hematoma in subcutaneous rupture 

of v(*ssels . . . . . . 323 

I hematosalpinx .. .. .. 21 

1 hemorrhaj^e of hand in incision for 

whitlow . . . . . . 3b I 

^ in herniotomy .. . . 1 7(», 2o(), 207 

uterine, cleansini» and curetting 

iA ..' . .. II 

I Jamorrha^es, diltuse, L;e/ 5 din in 320 
traumatic.. .. .9 30S 

-- subcutaneous .. .. 321 

themorrlioids, strans^ulateil, dilata- 
tion for . . . . . . 130 

Hammock for fractured li-j; . . 423 

Hand, abscess of, succeediiii^ whit- 
low . . . . . . . . 35b 

- - ani])utation of . . » . . . 4M2 

- fracture of bones of .. .. 394.1 


Han<l, hainorrhaj^es of, in incision 

for whitlow . . . . . . 3bT 

Hedrocele . . . . . . . . 203 

Heel, displacement of, with supra- 
malleolar fracture . . . . 439 

Heitz-J foyer’s apt)aratus for frac- 
tured !(■*(■ . . . . . . 428 

extension tubes for fractured 

arm 337 

HemiCorclai^e of olt'cranon. . .. 384 

Heiinecpiin’s apparatus for tractina* 

of arm . . . . . . 333 

ratlins . . . . . . 393 

lhi;.;h . . . . . . . . 402 

improvised . . . . . . 431 

ft)r obliipie fracture of k‘in . . 423 

bone drills . . . . . . 4(12 

transfraj^mentarv chain li^jature 403 
Her^ott’s ^^utter for fractured le;^ 41b 
Hernia, adherent .. .. .. 17 1 

of the appendix .. .. 193 

bladder .. .. .. .. 189 

creco-appendicular . . . . ipf) 

ot ca'cum and sigmoid colon .. 177 

complicated stranjL»ulated in 

Kiiinal 174 

coni^enitid inijuinal, o])eration in lOo 
double sacs in . . .. .. 181 

femoral, iiymiinal incision for .. 21S 

^an.i;renous (see “ Gan.L;renous ") 2 2(i 

int(‘stine not ])ei forated .. 232 

perforated intestine .. 243 

suspected intestine .. .. 22«) 

inllameil appendicular .. .. 194 

in,nuino-interstitial .. .. i8<> 

lumbar .. .. .. .. 230 

ol ovary and tube . . . . 197 

properitt)neal .. .. .. 182 

falsi* reduction ol^ .. .. 2o<> 

retro.made strangulated .. 187 

sciatic . . . . . . . . 237 

simple slran.mdati'd inguinal .. 130 

choice of incision in.. .. 204 

dia])lira.'.;inatic . . . . 248 

femoral . . . . . . 2oS 

ini,niinal, ra?lical cure ,. Hio 
obturator . . . . . . 231 

taxis in n . . . . . . 132 

umbilical . . . . . . 210 

ui'itent indications in .. 131 

* ventral . . . . . . 243 

Hernial peritonitis .. .. .. 194 

sac. anomalies of the .. .. 180 

diverticula in .. .. 181 

new growths in . . . . 200 

tuberculosis in . . . . 190 

Herni’.s with abnormal contents .. 189 

— com])licated by ])rccedin” Vaxis 201 
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Hernias, perineal and labial 

• . 

rare stranj^ulated 

. . 233 

thron^h floor of peh is . . 

202 

vaginal and rectal 

. . 2()3 

Herniated omentum, resection of 

. . r03 

Hernio-laparotomy .. 

.. 185 

Herniotomy, accidents durinif or 

after . . 

. . 205 

- epii^astric 

. . 234 

femoral 

208 

Inemorrhai’e in . . 

.. 17b 

indications for .. 

.. J52 

lumbar 

201 

obturator, techni(|iie of 

. . 254 

the operation of. . 

• • 

sciatic 

. . 23S 

He.s.selbach’s hernia 

.. 218 

Hip, dislocation of, iliac . . 

.H 3 ..H 7 

obturator 


sciatic 

.Hb, 323 

suprapubic 


ha*morrliai;e in deep wounds 

3*3 

Hip, sul)trochanleric amputation 

at .|()3 

Hi])-joint, arthroloiny of .. 

•• 34 ‘"» 

Humerus, combined fracture a 

nd 

dislocation, of head of 

.>^’7 

extensive crushes of 

.. 372 

fracture of, bone-pe,u:ein.i( in 

. . 3DO 

lower extremity of . . 

. . 170 

upper extremity td . . 

. . ](>2 

shaft . . 

.133 

- .separation of upper epiphvsis 

of 370 

Hydro.i»en peroxide in compound 

fractures 

.. 4 Sb 

erushin.ti injuries 

• - 17 »' 

dillus(‘ eellnlitis 

. . 3DD 

Hymen, imperforate, cansimj; lueina- 

toeolpos 

20 

liJvi's after herniotoiny 

. . 207 

Iliac artery, external, suture of 

.. 318 

internal, ligature in (h- 

ep 

wound of hip 

.. 310 

- dislocation of hip 

;i 3 . 317 

Ini])a.lement, rectal injuries from 

. . 127 

Iin])erforate anus . 

in 

hymen and ha’iiiatcjcnlpos 

20 

Inei.sed wounds ..« 

. • 4 b 3 

Invai;ination of ^an^venous hernii 

1 *i 3 -i 

Infants, heed of exaniiniiij^ natural 

passa4,a*s of . . 

. . T12 

Infection in crusliinj^ injuries, pre 

veil lion of 

. . 37 (> 

|.'ost-pariiim, cleansinj^ and 


curetting of uterus in 

II 

Inllamed hernia of a.ppeiidix 

.. 194 

Inguinal cysloccle .. 

189 


lieriiicif coniplicfitecl slr;m^*iilHlc(l 174 


In^'uiiial hornia, simple slraiij>ii- ^ ^ 
latod .. .. 13d 

herniotomy, radical cure . . ii)(j 
Inj’iiino-cniral re^^ion, vessels, etc., 

of .. .. .. .. 315 

lny;uino-interstitial hernia . . .. 186 

Injuries, extensive crushing* * . . .\'/2 

of the penis .. .. .. g.f 

scroluni and testicles 03 • 

Innominate vein, suture of ^k) 

Inlercondyloid fractures of liunierus, 

l)one-pe.iij4:inj4 in . . . . 4()() 

Intestinal resection tor j^aiT^renous 

hernia . . . . . . 233 

Intestine, adht‘ren1, in inj.juinal 

hernia . . . f . . 174 

herniated i^an^renous . . . . 221) 

woundin.n of. in herniotoiny . . 2i><> 

Intracondyloid amputation of le,^ . . .p)i 
lractnrt‘s of humerus . . . . 377 

Intracoracoid dislocation .. 275, 2«Sj 

Intradermic suture . . . . . . -1931 

lntra-ulerin(‘ placental polypus .. ,13 

Iodine injections in anthrax .. 30.S 

Irreducible rectal })rolapst* .. i |i 

IrrijL;ation t)f compound fracture 

wound . . . . . . * 130 

Ischiorectal absc(‘s.s .. .. i.ps 

Iai’okl's staples for re-union of lx>n<‘ 307 
javelle water tor snake bite . . 303 

Joints, conipf)imd fraclnre into .. 330 

inllaininalion of . . . . 330 ^ 

wounds of . . . . . . 3 io 

Judet’s method in sii|)racondyl()i(l 

fracture ol Iminerns .. 373 


I\iONi:v, di^capsnlation ol, in ne 

phritis.. .. .. .. 30 

diagnosis of calciihjiis and can- 
cerous anuri.i . . . . 3‘> 

operation on lor anuria . . . . ’,3 

Knee, Astley ('(toper’s method, in 

nducini;’ elbow dislocations 298 
disartietdation of . . . . 3<)3 

dislocations of .. . .. 331, 

massa.'^e of in fracture of |)atella 310 
puncturw of .. .. 31 .^ 

snppuralivf' arthritis of, ar- 

l trot# my for.. .. 533 

Kocher’s method of reducini^ 

shoulder di.slocations . . 2fi 

L.mual hernias . . . . * . . 2^>3 

[.abium majus, abscess of .. .. 29 

Lacerations complicating disloca- 
tions of shoulder . . . . 289 

- of perineum .. .. .. 23 
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Liicour-Kochcr rij^luclion of shoulder 


4lislocation . . . . . 271 

J^an^ier’s hernia .. .. .. 217 

J.ai.^enbeck's incision in arthrotoniv 

of hip- joint . . . . . . 5^8 

T^aparotomy, hernio- . . . . 183 

Le Dentil's ^plaster bandayie for 

fractured clavicle . . . . 350 

- loMdinc^is suture .. .. 328 


Le h'ort's nietliod of tendon suture 32.S 
niiisculai exjuession in rupture 

of tendons . . . . . . 323 

Le.i^^, aiubuUvtory aiijiaratus for 


fracture of . . . . . , .^43 

amputation of .. .. .. .191 

fractures r;»f .. .. .. .J14 

upper ])art ot . . . . 435 

lower part of . . . . 438 

shafts (d . . . . . . 413 

Le jars' double li.^ature for bones . . 4f)0 

LiiiaJUeutuiu ])atelhe, suture of .. 533 

Ligature of arteries in subcutaneous 

ru|)tari‘ . . . . . . 324 

bones . . . . . . . . 4O4 

lar.m* \essels, niet.axls of .. 310 

needle .. .. .. 103 

(»i oineutuni in sl^a.ll^r^^l;^U.([ 

hernia .. .. .. lOi 

Limbs, extensive crushes ot , . 472 

Ijponia, prevesical, in slranijulated 

hernia .. .. .. 11^2 

Ijsfranc ainpulatiou of loot , . 4Sf» 
■Lithotomy position for urethrotomy 31 


Lucas ( hampionniere’s niethorl of 

closin.2 femoral hernia rin,2 213 
in radical cure of iiijnu nal 

hernia . . . , . , 172 

suture ol tmulon .. 330 

Lumbar hernia .. .. .. 239 

t herniotomy . . . . . . 2(n 

M\«sf)NM'.rvh's fr;u:ture bv tlius- 

tasis J37 

splint for fractured l<*.i; .. .. 410 

Mai. i;ai, file’s fracture ol os calcis . . 44D 

Malignant pustule .. .. .. 307 

'Malleolus, fracture of . , . . 43S 

Marsupifflization^if kidney ^ . . 39 

Massav^e after disloc itionsbof elbow 301 
slioulder .. . 

- exclusive treatment of fr.ictures 
« by .. .. .. .. .V |7 

in fracture of olecranon .. 3‘S2 

- paltdla .. .. .. 410 

radius . . . . . . .^94 

- subcutaneous rupture ot 

tendons . . . . . . 

f.acture of thi,!;h .. .. 40D 


Massage in fracture of ulna . . 388 

wrist and hand . . . . 396 

Mayor’s slin;» in after- treatnimit of 

shoulder dislocations . . 288 

fracture of clavicle . . . . 347 

Metacari)0-])halan,i;eiil dislocations 

of finj^ers .. .. .. 313 

thumb . . . . . . 3o() 

Metallic clips for closin.i^ incised 

wounds . . . . . . 499 

Metatarsal bones, fractures of . . 449 

Metatarsals, amputation of . . 484 

Metatarsus, dislocations of . . 344 

Micliel’s metallic clips for incised 

wounds . . . , . . 499 

Mickulicz’ iiKrthofl of nerve suture 337 
resect ini' rectal jnolapse 144 
Miscarria.i;e, cundlin^ aftiT . . ii 

Moij’s n(‘edle . . . . . . 493 

Mothe’s method of r(‘ducin.L; shoulder 

disloca lions . . . . . . 278 

Multiple fractures involviujL*' joints, 

boni‘ pe^44{in.i4 in . . . . 499 

Murphy's button in anastomosis in 

j^an.nrenoiis hernia. . . . . 239 

Muscular (‘Xpre.ssion (Le I-'ort's) in 

rupture of tendons . . 32; 


suture .. .. 4()3 

N’elalon’s cath(‘ters .. .. 78 

lim‘, relation ot jL^reat trochanter 

to 103 

method of nerve sutun' .. 337 

in shoidder disloca tioiis . . 284 

Nephritis, ren d di'capsulatioii in . . 40 

Xeplu’otonu', iiidiea lions for .. 29 

teclmitiue of . . . . . . 3.1 

Nerves, wounds of . . . . . . 337 

Nervous cnm])licatioMs follf)win.n 

fracture of elbow . . . . 3.S1 

New .^rowth.s in a hernial sac . . 200 

( )ivn’K.\T<)K dislocation of hip 3M>, 323 

hernia, slrau.i;ulaled .. .. 231 

herniotomy, lecbniijiie of .. 231 

region, (’iaj^ram of . . . . 233 

(Kdema, dilli'se au^tlirax .. .. 397 

of glottis from burns . . . . 307 

su])erlicial, a si.mi of «lei*p siip- 

purali«m .. 333 

Olecranon, fracliiiv.s of .. .. 382 

ndationsliip to humeral condyles 371 
Omental resection in slran.unlated 

hernia. .. .. .. Kii 

Oineiilum, adherent, in ini^uinal 

hc'rnia . . . . . . 17.^ 

hernial strangulation ol , .. 187 
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Omentum, ligature in strangulated 

hernia . . . . . . K)^ 

Open reduction and re -union of 

fractured lK)nes . . . . 459 

- wounds of joints .. 541 

Operation, indications in crushing 

injuries . . . . . . 472 

Os calcis, fractures of . . . . 44O 

dislocation of . . 302 

Osteomyelitis, acute . . . . 330 

Osteo-tendinous suture . . . . 330 

(Ivarian abscess, colpotomy for . . 8 

Ovariocele . . . . . . . . 197 

Ovarj’ and tulH\ hernia ol . . . , 197 

pALMAii arch, wounds in incision 

of whitlow . . . . . . 3(»i 

Panaris . . . . . . . . 33() 

Paralysis from puncture of axillary 

abscess . . . . . . 3 38 

as sequel to fracture of cIIkjw . . 381 

I’aralytic ileus after herniotomy . . 207 

Paraphimosis . . . . , . 102 

Passive movements after dislocations 

of ell)ow . . . . . . 301 

of shoulder . . . . 288 

Patella, cerclage of .. .. .. 411 

• dislocations of .. .. .. 320 

fractures of . . . . . . .| 10 

i^atellar ligament, suturt‘ of . . 333 

F-’ectineal hernia .. 217 

Pegging of fractured l)one . . . , 4 os 

Pelvic 'luematocele . . . , . . 3 

hjemorrhage, compression ol 

aorta in .. .. .. 313 

hernias . . . . . . . . 2(>2 

peritonitis, colpotomy for . . 0 

and retro-uterine a])scess . . 8 

Pelvis, fractures of . . . . . . 303 

rupture of (irctln a associated 
with . . . . . . . . 39 

Penile urethra, rupture of .. Oo 

Penis, constriction of . . . . (^3 

dislocation of . . . . 03 

reduction of para])himosis . . 102 

wounds of . . . .hn, 03 

Perineal incision of prostatic abscess loo 

- and labial hernias, .. .. 203 

region, illustration of . . . . to8 

Peri neo-Vul bar urethra, rn])tures of 47 

Perineorrhaphy . . . . . . 23 

Perineum, central rupture of .. 27 

complete rupture of . . . . 20 

- incomplete rupture of . . . . 23 

Periosteum, suture in fractures .. 371 

1 Peripheral crushes . . . . . . 373 

I Periprostatic abscess . . . . lob 

Peritonitis, hernial .. .. .. 19.1 


f 

Peritonitis, pehic, co^)otomy for 8 
IVrmanent haunostasis in woyndstjf * • 

great vessels . . .. .• 313 

F'eroxide of hydrogen in compound « 

fractures . . . . . . 336 

— - crushing injuries .. 47O 

dilfuse cellulitis ^ . .. 3(^(> 

fPetit’s triangle .. * .. 239 

Placental polypus .. 13 

retention, curetting in . . .. 11 

Idaster apparatus for compound * 

fracture of leg . . . . 332 

- - fracture of arm , . . . 333 

radius . . . . . . 393 

bandage (Le Dentil's) for fracture 

of clavicle . . «. . . 330 

case for supracondylar fracture 

of humerus . . . . 373, 37}^^ 

gutter for hi- malleolar fracture 332 
splint foi fractured elbow . . 378 

fractured leg .. .. 3[0 

tract lire of thigh . . . . 39f^i 

Poirier’s method of teiidtm sifUire. . 333 

Poisoned wounds . . . . . . 303 

Polypus, intra uterine placental .. 13 

IPoncet’s method of lengthening 

tendons .. .. ..1 33n 

Post-partiim infeclion, cleansing and 

curetting of uterus in . . i r 
Prepuce, excision ol, in paraphi- 
mosis . . . . . . . . i()3i 

Pressure -forceps . . . . . . 3 

J*i*evesical lipoma in sirangiilaled 

hernia . . . . . . njj* 

Proctotomy for foreign bodies in 

rectum .. .. .. 137 

ischiorectal abscess .. .. 13S 

- rectal wounds . . . . . . 120 

Prolapse, rectal, irri-diici])le or 

strangulati'd .. .. .. 131 

I’roperiloneal hernia .. .. 182 

Prostate, abscess of . . . . 103 

I'Yostatic enlargement, calheteri/a- 

lion in . . . . . . Sr 

J*us1iile, malignant .. .. .. 307 

r’seiulartliroscs after crushing in 

jniies 173 

Pseiido-po^v|)iis, mass«of placpnta 

formirn^ a .. .. .. 13 

Pudic yess^'js, ha’inorrhagi* in di’cp 

wounds of hi|) .. .. 313 

1‘uerperal arthritis, of knee, arlhro- 1 
tomy for .. .. .. 333 

— infection and ha-moriihage, 

curetting in . . .. .. ii 

Pulleys in reducing dislocation of hip 321 
Puncture of the knee and urgent 

arthrotomv . . . . . . 543 
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Punctured woun<Js of joints . . 542 

I’uruleJit ar.thritis . . . . . . 554 

Pyosillpinx, colpotomy foi . . . . S 

t • 

Quadriceps tendon, rif[)ture of . . 544 

Qucnu and Duval’s osteo- tendinous 

su*^irc^ .. .. 5V» 

Quilled suture . . . . . . 498 

# * 

Padio-carpal dislocations .. 302 

Radioj^raph of bi-malleolar fracture, 
with h;|ckward displacement 
of foot . . . . , . 442 

- Colies 's fracture . . . . 392 

- dislocation of thumb . . . . 312 

- dislocation of wrist . . 303, 304 

«— double fracture of tibia ; willi 

intermediate fra^’inent . . 435 

- - Dupuyt Ten’s fracture . . . . 4 p> 

fracture of humerus 333, 3()0, 30S 

- - of lower end of humerus . . 373 

- of tldj^h . . . . . . 398 

— *'obli(|ue fracture of le^ .. .. 421 

- supracondyloid fracture of femur 408 

- - tibio-tarsal dislocation .. .. 337 

Radius, dislocation of lieacl of 295, 300 

- fracture of lower extremity 

(Colies’) . . . . . . 390 

- ' isolated fracture of . . . . 389 

. Rare stranj^ulated hernias . . . . 244 

Reel us' “ tin^^ ” amesthesia in whit- 
low . . . . . . . . 5t)i 

' Rectal examination of prostate .. lob 
- — hernias . . . . . . . . 263 

- im perforations .. .. .. iii 

- - prolapse, irreducible or strangu- 

lated . . . , . . . . 141 

' retractor . . . . . . 127 

Rectum, abnormal openings of . . 124 

- abscess of . . , . 147 

- - and anus . . . . . . in 

- foreign bodies in .. .. 133 

ruptures of . . . . . . 120 

total absence of . . . . . . 119 

Reduction of rectal prolapse . . 142 

Reli(piet’s forceps for extracting 

pii^s from uircthra . , 09 

Renal decapsulation in iiephriTis . . 40 

- retention of urine . . ^ . . 29 

Resection of rectal prolapse 144 

Retention of urine, catheterization 

in . . . . . . . . 78 

Retractor rectal .. .. .. 127 

Retrograde hernia of appendix . . 195 

strangulated hernia . . . . 1S7 

Retro - uterine abscess, colpotomy 

for . . . . 1 


Rc-union of bone by staples . . 41 >7 

Reverdin’s needle for intraderm ic 

suture . . . . . . 495 

Ricard's amputation ot foot . . 487 

Rubber gloves in abscess cases . . 355 

Rupture of perineum . . 24 

-- tendons, subcutaneous . . . . 332 

-- rectum . . . . . . . . 120 

-spontaneous .. .. .. 131 

— tendons . . . . . . . . 323 

urethra . . . . . . . . 4() 

v^essels, subcutaneous .. .. 521 

and wounds of the great vessels 308 

Sac, double, in inguinal hernia . . i8r 
hernial, anomalies of . . . . rSo 

- - diverticula in .. .. r8i 

Salpingitis, hernial .. .. .. 198 

Saline solution, injections after burns 307 
Sarcoma in hernial sac . . . . 201 

Scaphoid, dislocation of .. .. 303 

Scapula, fractures of . . . . 332 

Schwartz’s method of tendon suture 

Sciatic dislocation of hip . . 31(1. 324 

- hernia . . . . . . . . 237 

relationships of . . . . 237 

- herniotomy . . . . . . 238 

— vessels, wounds of .. .. 513 

Scrotum and testicles, injuries ot . . 95 

Semilunar bone, dislocation of . . 303 

- line, spontaneous hernias in . . 24O 

Senn's bone ligature . . . . 4(13 

Separation of lower femoral epiphysis 407 

- radial epii)hvsis . . . . . . 392 

— upper epiphysis of humerus . . 370 

Septic endometritis, curetting in . . 11 

intoxication, an indication for 

herniotomy . . . . . . 132 

Serous accumulations in Douglas’ 

pouch . . . . . . 8 

Serum, anti -anthrax . . . . 31 »8 

— antitelanic, in crushing injuries 477 

— anti-venomous . . . . . . 383 

Shock in complication of burns . . 307 

Shoulder, arthrotom^' of . . . . 349 

dislocations, afler-lreiitment of 288 

-- complications of . . . . 289 

- - elastic traction in .. .. 283 

intracoracoid . . ‘ . 209 

methods of reduction .. 271 

Motlie’s method of reducing 278 
reJiiction under chloroform 287 

sul)clavicular . . . . 2O9 

— subcoracoid . . . . . . 208 

- subglenoid .. .. .. 270 

Sigmoitl colon, hernia of the . 177 

Silver- lor k deformity . . 390, 393 
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Simple fractures . . . . . . 345 

straiiipilc'ited inguinal lieinia .. 

Sims’ uterine ciircllc .. .. 17 

Skin, suture of . . . . . . 495 

Sling (Mayor's) forfracture of clavicle 347 

Snake-bite . , . . . . . . 503 

Soft {jarts, crushes of . . . . 303 

- - — wounds of . . . . . . 495 

Speculum, urethral . . . . 71 

-vaginal .. .. .. .. .| 

Spermatic cord, torsion of . . . . 99 

Sphincter, contracted, dilatation of 

anus for .. .. .. 139 

Splint for compound fracture of leg 332 
Dupuy Iren’s . . . . . . 442 

- gutter, for fracture of thigh . . 40 j 

- plaster, for fracture of arm .. 335 

- cla\ icle . , . . . . 330 

— — elbow . . . . , . 37S 

- leg .. .. 410, 423 

radius . . . . . , 393 

thigh . . . . . . 199 

Splints, improvisevl for fractures 340, 437 
Spontaneous hernias in semilunar 

line . . . . . . . . 24O 

ruptures of rectum .. 131 

Sta.[)les for l)one pegging . . , . 307 

Stercor;ernia, an indication for 

herniotomy .. .. .. 132 

Stings 303 

Strangulated diaphragmatic hernia 238 
femoral hernia . . . . . . 20S 

hernia, choice of incision in . . 203 

complicaterl by taxis .. 201 

retrograde .. .. 187 

- hernia' . . . . , , . . 131 

rare . . . . . . . . 243 

inguinal hernia, complicated .. 173 

ol)tuvator hernia .. .. 231 

rectal j)rola})se .. 131 

- umbilical hernia .. .. 219 

- ventral hernia . . . . . . 243 

Strangulation by kinking in ventral 

hernia . , . . . . 235 

Stricture, catheterization in . .81, 83 
Sul>acromial dislocatkns .. .. 283 

Siibastragaloid dislocation . . 335 

Subclavian artery, compression of 3f)8 
-dislocations .. .. .. 2O9 

Siibcoracbid dislocations . . . . 208 

-- Kocher’s method of reducing 271 
Subcutaneous rupture of tendons . . 332 

— vessels . . . . . , 321 

Subglenoid dislocation . . 270, 284 

Siibpt'ctoral abscess . . . . 538 

Subperiosteal abscess . . . . 550 

Subtrochanteric amputation of the 

494 - 
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Sub- urethral abscesses ^ . . . 29 

Suppurating lia*matoceIe, colpotom^T 

for . , . . . . . . 3 

Suppuration of infected burns ' . . 307 

Suppurative arthritis, arthrotoniy 

lor 333 

— inflammation of Martholm’s 

gland 28 

osteomvelilis .. .. ' "'330 

Supracondyloid fractures of 'hmiur 40O 

— — humerus .. .. .. 371 

bone pegging in .. .. 3(19 

Suprapubic cystostomy . , .. 90 

- dislocation of hip .. 317, 327 

— drainage of blaiUler, continuous 87 

— puncture of bladder ... . .83, 80 

Suture, acromio clavicular . . 207 

of bones . . . . . . . . 3/)2 ' 

femoral hernia ring . . . . 213 

fractured pati'lla .. .. 311 

great arteries . . . . 318 

of incised wounds .. .. 393 ^ 

inguinal hernia opening ^ .. 109 

intraderm ic . . . . . . 393 

of nerves . . . . . . 337 

olecranon . . . . . . 383 

-- perineal urethra .. .. 32 

perineum . . . . . . 23 

ijiiilled . . . . . . 3(jS 

of tendon . . . . . . . . 327 

• testicle . . . . . . 97 

- umbilical hernia opening . . 22S 

veins .. .. .. .. 319 

wounds of rc'ctuni . . . . 127 

Syine’s aniputalion of loot . . 387 

Tait’s {Laws(jn) ligature for securing 

onK'iitum . . . . . . 103 

Tarsus, dislocations of . . . . 333 

fractures of bones of . . . . 338 

'I'axis comjilicating inguinal liernia 201 
-- indications in strangulated hernia i = 2 
techiii(|ue of .. .. .. 133 

Temporary h;eniostasis in wounds of 

great vessels .. .. .. 309 

'lendo .\chdlis, elongation by 

accordion incisions . . . . 330 

'IVndon, suUire of . . . . . 327 

Tendons, snbcdtaneous rupture of. . 332 

— wounds a iifl ruptures ol .. 323 

Tenotomy in dislocation of lingers 313 

— - - thumb . . . . . . 31' 

— - wrist . . . . . . . . 309 

Testicle, injiiric^s of . . . . . . 95 

— - removal ol . . . . . . 98 

Tetanus, prophylaxis of, in crushing 

injuries .. .. .. 477 

Thermo-cautery incisions in anthrax 3<)8 
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.Tlu-rn^o-cautcry incisions in carbuncle 


Urethral rupture, catheterization in 

48 

— , cellillitis 


— speculum . . 

71 

Tlu»h, amputation of 

4D1 

Urethrotomy , external . for extract ion 


■ - extensive crushes oi 

47^ 

of forei^Mi bodies 

-27 

fractures of 

M)7 

external, technicpie of . , 

30 

'riioracic wall, j^landular abscess of 

55^ 

Urethro-va.i<iiial al)sc(;ss 

zg 

'riuiiub, Minputation of 

482 

th-t^ent amputations. . 

47b 

- - tlislocw^tions of . . 


Urinary abscess 

41 

'ribrn, coinpt)un(l fracture of 

45'> 

- extravasation 

4* 

- double fracture of 

444 

Urine, retention of, catheterization 


and fibula, fracture of . . 

414 

in 

7^^ 

'I'i bio- tarsal dislocatifjiis 

444 

retro-ut<*rine abscess 

z 

'I'iUaux and i\irdenheuer’s extension 


suppression of 

Zb 

apparatus for fractured thij^h 

4d0 

Urino-, genital f)r^ans 

i 

'rillaux’s method of tendon suture ^28 

. 34^ 

Uterine cry . . 

18 

does, amputation of. . 

484 

- ha‘inorrhai;e, cureftin.i; h)!' 

1 1 

dislocations of , . 

443 

-- vidsellum forceps 

■1 

-• fractures of 

44b 

Uterus, cleaiisiiii; and curettin'^ of 

1 1 

d'orsion of spin inatic cord . . 

bb 



'tract ion, elastic, in dislocations of 


Va(;ina, (edema of, in relro-iiteriiu' 


hip 

4-^4 

al)scess 

2 

shoulder 

^H3 

wounds of 

2\ 

'rransfra.i 4 nienlary liej^juinij: of bones 

4 OC) 

Vaijinai abscess 

28 

'Iransport a])|)aratus, improvised, 


hernias 

2()3 

for compound fractures 

437 

- incision for retro-nliU'ine abscess 

1 

in fracture cases. . 

443 

- - speculum . . 

4 

Traumatic aneurysm, in shoulder 


Vascular injuries in shoulder dis- 


dislocations . . 


locations 

Zi)U 

ha’inorrha.^es 

SoS 

separation of lower femoral 


- subcutaneous 

3-t 

epiphysis 

407 

lacerations of rectum . . 


Vein, methods of li.i^atin.!.; a lari;e . . 

3»<> 

- ruplurt's of the ur('thra .. 

40 

wound of lar,L(e . . 

3*7 

rrianule of |. L. Petit 

230 

Veins, injuries of, in shoulder 


'rrice])s, suture of tendon of 

343 

dislocations . . 

2 vj(> 

'rriika’s method of tendon suture .. 

3-i^^ 

Wiia cjiva inferior, sutiiia* of 

3*b 

'rroclilea, pi'.i^j^in” in fracturi* of . . 

p»e, 

Wnons suture 

310 

'l ube, I’a.Ilopian, hernia of , . 

ro7 

Ventral hernias, strani^ulated 

^13 

'ruberculosis in a hernia sac 

I i)i) 

Vesical hernia 

I 8 <) 

'ruftier's bone-holding^ forceps 

4<'4 

Wssels of axilla, t()})( 4 f^ra})hy of 

33‘S 

'runica albu.tfinea, suture of 

b7 

subcutaneous ruptures of 

3-2* 

va.i^inalis, encysted hernia of . . 

180 

• wounds and ruptures of lareat . . 

308 



Vicious union after fractun* of lhi,i;h 

4()(» 

I'r.xA, isolated fracture ol . . 

388 

Visceral con.ut^stion comf)licatinL; 


t'lubilical hernia, slraii.mdated 

lU) 

burns . . 

307 

- - herniotomy, indications for 

ZU) 

Vulsc'llum forceps 

1 

technique of . . 

ZZl 

Vulva, (edema of" in relro-ntin'ine 


rr.emia in ureteric obstruction 

4^ 

abscess 

2 

Treterilf obstruction, neplnjoiomy in 

2i) 

wounds of ■> . . 

*2 4 

ITelhra, calculi in . . 

7^ 

Vulvo-vaiLiinal abscesst's 

:8 

- - deep, rii})ture with tract flres®.. . 

3b 



forci.mi bodies in.. .. .1 

(iZ 

Whitlow 

33b 

(female) . . 

73 

\V()ltler’s method ol tendon suture 

3-2*'^ 

- penile, rupture of 

bo 

Wounds (d arteries in separation of 


— perineo-biilbar rupture . . 

47 

femoral epiphysis 

408 

— nrctuin opciiiiif^ into 

124 

- cleansing of, in coinpomid 


- traumatic ruptur(*s of . 

4'» 

fracture 

43<» 

iTothral catheteriz.'ition 

78 

- closure’ of dc'cp .. 

407 

- forceps and curette 

<»3 " 

* contused . . . . . . ‘ 

302 
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Wounds, incised 

■ . 495 

Wounds and ruptures 0 ? tendons 

5'?.V. 

— of joints . . 

539 

— of .scrotum and testicles. 

90 

— — gunshot 

- 542 

— soft tissues . . . ^ 

.495 

- - , — open . . 

■ 541 

— vulva and vagina 

23 

— — punctured 

. . 5.|o 

Wrist, ar thro torn y of 

547 

— nerves 

• • 537 

— fractures of . . ^ . 

390 

— penis 

oo, <).t 

and dislocations of . . - . . 

302 

— poisoned . . 

. . 503 

plaster splint for. . . . ^ 

394 

and ruptures of the gre 

at vessels 50 S 

rupture of tendons in . . . T 

525 ' 

— — rectum 

.. .. 
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relationshi|>s of important structures, liach cast also may l)e looked at from various 
])oints of view, and is thus e(pii\alent to .several drawings. 



i)is.section.s are now available, aiul more will be added as occasion rectuires. 


\ine KL'iuly. Sccoml Julition. Illiislratc l . 9 6 net. 



FOR STUDENTS AND PRACTITIONERS. 

By ERNEST W. HEY GROVES. NI.S., M.D.. B.Sc. Lond.. F.R.C.S. Eng. 

, ydss/s/. Sur;:. Bristol Hasp. ; Settr. Demons/. Auat. Bristol University. 

TMff Edition has been ithor(yij;hly Kevi.sed, Knlarj^ed b\* the addition of new 
chapters, and is lllustratecf with Numerous Diagrams of Surface Markings. ^ 

“ (iaining knowle<lge is * 0110 * Aing ; retaining it for ready ure is another, and 
<^cpially important." This little IxAk is a wonderful help in both particukirs. 

" Thi.* facts which i:>rcsc«t the t«*st and most iniMkTn surKiea! leaching have been so well arranged by 
Mr. Orove.s that the reader will not »mly find wh it he wants with ease, but will also be enablc<l to follow the 
subject of tiis reference with interest aiid prtUU . . . May be regarded as coiii]>lele in its range of subjects. ” 
-brilish Medical /ournul. 

“ It ai)i>ears 1(» contain all that is iiei'cssary in a synopsis, and the phraseology is not too condensed. 
Such a book as this may be legitimately employetl hir revising knowledge.” Lancet. 

” Ordinary manuals of surgery require months for their perusal — one result ot this state of affairs 
that the stiulent and practitioner are unable to revise and review their knowledge as ihev should, and as they 
often would if it were p(»ssible. The present volume makes such review l)»)lh i>o.ssible and pleusnrable.” -■ 
Neiu York Medical Record. ^ • , 
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Fifth Im/yn'ssiun. Demy 8fo. g 44 />/>. 

AN INDEX 


53 lllitslraltons 


Bevelle.l Boiir:h, Burnished Top. 21s. net. 
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OF TREATMFJl 


By Various Writers. 

E^^tc^ ROBERT HUTCHISON, M.D., F.R.C.P,,^ 

Thvsichn to the Ijnuion Hospilal ; and ^ 

H. STANSFIELD COLLIER, F.R.C.S., , 

.Surnton to St. Mary's Hospital ; 

Jn Coniunctioii witb 77 other Contributors. 

A ('OMPLETK CrUlDK TO TREATMENT IN A FORM CONVENIENT FOR KeFERENCK. 


■■ A rejilly aimi)rfluMi.-^ivi* account of the treatment of medical, suruieal, ami si^eeial diseases. . . . 
^Modern thought and energy are well represented, and the tmwt reeent work has been fully utilized. 
I’emsal will sluiw that in almost every department of the healing art great strides forwsird have beep made 
of recent years. . . . Many methods advoeatol are far in advance c^f the pmctice .VtP.t a few year^ ago. 
. . . A really useftil guide, ami for the most part thoroughly niotlern in its teaching. . . . ICxeellently printed 
on good paper . . . type used, though necessarily small, is bejiutifully clear. . . . The editors and publishers 
may be eongralnlated on the i)ro(hu’ti(>n of a work f)f referencT which we can cordially recamimend to a'll 
busy practitioners.” /iriV. Med. Jour. 


Sow Ready. Fully Illustrated. Demy Sna. 10/- net. 

DISEASES OF THE COLON, 

AND THEIR SUR(}ICAL TREATMENT 

(TOUXDHl) ON THE /.'I('A'.SO.\7.4.V /AS.S.IY FOR ioo<)) 


By P. LOCKHART MUMMERY, F.R.C.S, Eng., B.A., M.3 , 3.C. Cantab. 

Jacksonian Prizeman and late Hunterian Professor, Rox-al ( olletie uf Suriieons ; 'senior .Issisfant Sun;eon 
,St. Mark's Hospital for ('aneer. Fistula, and other Diseases of the Rectum : and 

.'senior .'^urneon to OuFPatimfs, The Dueen'.s Hospital for t'hildren, London. ^ 

WITH THREE aTLOlTHH) I’L.ATES AND NEMICROES ILLI STR ATK )NS IN 
THE TEXT. MANY OE WHICH ARE REPRODICTIONS I ROM 
THE ACTHOR’S SKETCHES. 

COM i:\rs. 

Aniitorny and Development I 'hysioloi'v .Morbid I liy.sioloRV Hacteriolo^^y — 
Method.s of Diaj^nosi.s ('on^eiiital .Abnormaliiit^s Volvulus .Adhi-sioiis and Kinkintj 
Enteroptosis and Hernia — I nlussu.sception Chronic Mucous or Membranous 
Colitis ricerative Colitis - Pericolitis TTd)ercuIosis ( lironic Constii)alion and DTccal 
Impaction Simple Stricture, and Embolism of the Me.socolic Vessels - Simple 
Tumours Malij4nant Disease 'rraumalism -Colotorny C.Tcostomy and Aj)pen- 
dicostoinv - Resection and .Anastomo.sis. 


" .An excellent exposili >n of a stibjoet not usually w* !! handled in the ordinary text-books . . . chronic 
constipation is fully ami very abiy discusscfl . . . the iiidiciitions for operative tnatment are dearly con- 
sidered. . . . One <il the bi-st miuiograplis o.n diseastrs of the colon with which wc- are acipuiinted.” — Hospital. 


Mearlv Ready. Crown Ht'o. With numerous, Diui^rams. 5 6 net. * 

THE PRESCRIBING (M- SPECTAttES. 

By A. S. PERCIVAlA M.A.! M.B., 

Senior Siinieon to the Eve infirmary, Neucast!e-on~Tvne : of " Opt its," “ Practical lntct;rati')n," • tc. 


This book de.scribes the practical methods of determininj^ errors of refr.tclion and 
errors of muscular balance, ami jLfives clear <Iirections for lYescribing Spectacles for 
their treatment. Dr. Tscherning’.s late.st evaluation of the optical constants and the 
latest results of Dr. Duane's research work on accommodation are included. The 
last fifty pages give the mathematical solution of most of the optical problems, as well 
as five tubles that are frequently requirci,%in dealing with the subject. 



^JOHN WRIGHT & SONS LTD., PUBLISHERS, BRISTOL., 


A Fifth hdition. iMr^ety rc-wriitcn and entirely brnuuht uf) to date. 12 6 net. 



A .Manual ok Si^koical Manipulations, Minor Surolry, and otiikr mattkrs 

lONNEUTED^WlTH THE \V(^RK OK HoUSK SUKGEONS, Sl’R(iK-AL DkESSKRS, KTU. 

WITH 343 ILLUSTRATIONS AND PLATES, 

Most ol Uiem Uri^inal and untirply rt;-drawii and improved tor lids lulition. 

Kdited and largely Kk-wkitikn p,y 

W. H.^CLAYTON-GREENE, B.A.. M.B., C.M.Camb., F.R.C.S., 

.^ssislafU .'^urm'on and .'^uriicon-in ('hanir of OnUPaliints .St. Mary's Hosf^ital ; Surmon Fremh Ilosffilai. 

Wilhj addiliomi^cliapters on AN/dSTI IKSl A, bv Joseph Hlumkeld, M.D. ; 
IMSlCASI^^m^' THK EAR, XOSE, TIIK()AT, AND LARYNX, AND 
HEAD INll'RIES, bv JI. W. Carson, ICR.C.S. ; DISEASES Ol' THE EVE, 
bv Leslie t*ATON, D.A., 1L(\ Camb., E.R.C'.S. ; THl*: TRILA'I’MENT ()E 
rill*: 'nocru, 1)V Xorman C;. Hennett, M.A., M.IL, D.C. Caml)., L.D.S. ; 
ROISONING, AND I RINE lESTlNi;, bv Wimiam Henry Willuox, IbSc., 
M.D. ; X RAYS AND THE TAKING OI- SKIAC'.KAMS, by G. Allpress 
S iM.MoNs, M.D., ICS. 


/h.s7 Keady. Second Edition, U'ith I)ia<:^rams. 2/6 net. 

Errors of Refraction and their Treatment. 

A ('LINK'AI, DOCKET BOOK 
F( ) R 1 ML\( 'r I T I O N b:RS A N D ST I J I) I '.N'I'S . 

By CHARLES BLAIR. M.D., F.R.C.S. 

Sur‘;i'on Ho\f\, l.oiuion : Ofdnh. Rov,:l Host'., Riihmond, 


" \ liiindy littlf diniciil jMii'ki-l book lor prictiliuiu-r.^ ami stndcm.-."- f »/>///. Rtr. 

” Clciii, mndsi’. aii l la tlic point. thc‘ Isot k (»ni;ht to prove of hi^h value.” Med. 1‘ress and ('ire. 

" C;in In* most highly recommended I(»i’ those desirous of obtainiiiu a workiiii; knowlediie of the subjeei.” 
- Mtd. Clitoti. 

" Will be fotind sui)ply a much lell want by the sliident, and m»»re especially the biisv y)r.'ietiti»mer. 
l*!v iminalioii of ])atienls and spectacles Ibrin the subject of two of the most im])ortant .ind interesting 
chapters . . . will in every way be found most useful atnl instructive.” • 


^iJi Edition. Kcviscl and enlart^ed, zeith addiliunal Diu^irams. 6 6 net. 


0 H TH A L M 0 L 0 (d C A L FJd S M S . 

^ND THE DECENTRING OV LENSES. 


A Fracttual Guide to thi- 
('(JM H l N a T1 O N S, a N 

By 


the^usesIand Construction ok 

D THE f'UKTRING OF SPECTACI.E J 

y ERNEsIr E. MADDOX, M.D. 


OK Prisms and Pi^smattc 
TA ci.E Lenses. 


” This highly useful little book has now reached its tilth edition. It is written in the author's usual 
clear, illuininaling style, with that i)eculiar qtuility of freshtuss which he manages to infuse into all his work." 
— Ophthalmic Reiien\ 

" Real gralitude has been fell by many for this small luMik . . . greatly improved ami enlarge<l . . . 
even now only 200 pages . . . covers all the ground . . . even inoreTisefiirihan its predecessor*^ . . . the 
best we know.” — Bnt. .Med. Jour. ^ ^ j 



JOHN WRIGHT & SONS LTD., PUBLISHERS, BRISTOL. 

' I 

Just Ready, Reap, 8ro, with Frontispiece, Clothe 2/6 net. Leather, 3/6 net. 

LECTURES ON SURGICAL NURSim* 

By E. STANMORE BISHOP, F.R.C.S. Eng., ' * 

Hon, Surgeon Ancoats Hospital, and Gymreot. Surgeon Jewish Memorial Hospital, Manche.ster. » 


'* This little volume hits off almost exactly the proper line to lake in telling; nurses about the true inwanl- 
ncss of the system they are to be taught to observe. ... It is to be commended not only U thc>se,i>vho are 
beginning their tnining, btit to those superior persons who know all.*’ — Hrit. Med. Jour. 

“ This small b<x)k is altogether excellent. . . . When any regulatiim is lai<l down the reason for it is 
given . . . paragraphs as to the behavimir of nurses in a private ho\tse are admirable. A set of lectures 
in which what to do is set forth in simple, plain, and intelligible language.” — Lancet. 


Demy 8vo. Illustrated with 38 Plates. 9/6 net. 


ARTHRITIS 





Comprising RHEUMATOID ARTHRITIS, OSTEO-ARTHRITIS, and 
SPONDYLITIS DEFORMANS. 

By R. LLEWELLYN JONES, M.B. Lond. 

» t. 

Fellow and Member of Council Hal. and Clim, Society ; formerly Res. Medical Offiier Royal .Mineral IMafer 

Hospital, Hath. 


“ Represents the sum t>f mcKlern knowle<lgc on the subject. May be commended as presenting all that 
ancient observation and modern research have achieved towards the'clucidatit)n of a problem that r^jniains 
as yet iinsolvcxl.” — Hrit. Med. Jour. 

” Dr. Jont?s has produced a useful monograph, which forms a valuable addition U) the literature of this 
comple.x condition. -Lancet. 

” To be very heartily commcnd(.tl as probably the best discussion of the ilisease we have. . . . The 
publishers have done their work well . . . page tind illustrations arc alike good.”— Johns Hopkins Hasp. Bull. 

” The book is likely to be the standard authority on these disetises.” — New York Med. Jour. • 


5th Edition. Sheets, ^ ft. 4 in. by 2 ft. 2 in. 2 "- each net,* or 32/6 net the set of 21. ^ 

With Nickeled Head for suspension. Or mounted on linen, 62/6 net. 


These Diagrams have now been increased to 21 sheets, and entirely brought 
up to date for this Edition. 

“FIRST AID” WALL DIAGRAMS,- 

Being Enj.argements of the Iulustrations in " First Aid to the Injured 
AND Sick,” suitable for Lectures and Classes. 

Adopted by the War Office and the Admiralty. 


Sheets A, B, C, D, E, F, G. -Anatomy and Physiology. Sh^s H, /. / . — The 
Triangular Bandage. Sheets K, L . — Roller Bandagg. Sheets M, AC — Ha^momid:ge and 

Wound.s. Sheets O, P . — Dislocations and I^Yactur«. SheWs Q, A*, 5 , 7 '. Transport. 

Bheet Ir : — Artificial Respiration. 

{t- n 

” Clear and goo<l ; subjects selected with judgment. Wi»# be found most useful to those who have to 
give ambulance lectures, and may be confidently recommended.” — BrU. .Med. four. 

" Kxtremely well done, and the price i;j very moderate. We stronglv recommend them to alH.\nil)ulancc 
Lecturers.” -'(JuarL Med. Jour. 

” TJiey cannot fail to be useful for ‘ First Aid ’ demonstrations.” — Asvlum Notes. 

‘‘They are well selected for their purprise. . . . the lecturer much trouble.” Hosp 

” The total number of illustrations :imouuts to two handfctl. The series covers the entire grotmd, and 
can be safely recommended.” — .V/^d. Press and Circ. 

” Most, clearly drawn and of large scale. . . . lijc'/eiiiely usicUiV* —Broad .Arrow. 








